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BIOTECHNOLOGY-USDA  PROGRAM  PLANS, 
REGULATORY  CONCERNS,  AND  PUBLIC  BENE- 
FITS 


WEDNESDAY,  JUNE  6,  1984 

House  of  Representatives, 
Subcommittee  on  Department  Operations, 

Research,  and  Foreign  Agriculture, 

Committee  on  Agriculture, 

Washington,  DC 

The  subcommittee  met,  pursuant  to  call,  at  1:45  p.m.,  in  room 
1302,  Longworth  House  Office  Building,  Hon,  George  K  Brown,  Jr. 
(chairman  of  the  subcommittee)  presiding. 

Present:  Representatives  Penny,  Volkmer,  Olin,  Roberts,  Gunder- 
son,  and  Evans  of  Iowa, 

Staff  Present:  Christobal  P,  Aldrete,  special  counsel;  Peggy  L. 
Pecore,  clerk;  William  A,  Stiles,  Bernard  Brenner,  Anita  R.  Brown, 
and  Gerald  R,  Jorgensen, 

Mr.  Penny  [acting  chairman].  The  meeting  of  the  Department 
Operations,  Research,  and  Foreign  Agriculture  Subcommittee  is 
called  to  order. 

Today  we  have  several  witnesses  scheduled  to  testify.  At  the 
outset,  I  want  to  apologize  for  the  absence  of  other  members  of  the 
subcommittee  at  this  time,  but  there  is  under  consideration  on  the 
floor  of  the  House  an  amendment  to  the  agricultural  appropria- 
tions bill  to  add  $10  million  to  the  competitive  grant  program,  and 
of  course. that  grant  money  would  be  beneficial  to  our  biotechnol- 
ogy research.  As  soon  as  the  consideration  of  that  amendment  has 
been  completed,  we  will  see  several  of  those  members  joining  us 
here. 

Before^  I  call  on  our  first  speaker,  I  want  to  insert  in  the  record 
an  opening  statement  which  would  have  been  delivered  by  the 
chairman  of  this  subcommittee,  the  Honorable  George  Brown  of 
California,  and  an  opening  statement  from  the  ranking  minority 
member,  Mr,  Pac  Roberts, 
Without  objection,  those  will  be  entered  into  the  record, 
[The  prepared  statements  of  Mr,  Brown  and  Mr.  Roberts  follow,] 

(1) 
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OPENING  STATEMENT  OF  THE 
HONORABLE  GEORGE  E.  BHOWH,  CHAIRMAN 
SUBCOMMITTEE  ON  DEPARTMENT  OPERATIONS,  RESEARCH,  AND 
FOREIGN  AGRICULTURE 
JUNE  6,  1984  ' 

Good  afternoon.  Today  we  are  starting  four  days  of  hearings 
on  topics  of  special  interest  in  research,  extension  and  higher 
education.  I  believe  this  is  the  first  time  that  all  three  part* 
of  our  public  agricultural  syptein  have  been  addressed  in  one  sat 
of  hearings.  This  is  the  culmination  of  our  2Jj  year  oversight 
process  for  these  progriuns.  The  knowledge  we  have  gained  will  be 
invaluable  in  making   needed  changes   in  Title   XIV  of  the  Farm 


These  hearings  will  take  "  a  more  detailed  look  at  a  few 
program  areas  of  special  current  interest.  Today,  we  will  look 
at  the  area  of  biotechnology.  Biotechnology  is  a  broad  term 
encompassing  a  number  of  new  technologies  that  allow  scientists 
to  understand  and  alter  cellular  and  genetic  processes.  Genetic 
engineering  is  included  in  this  term.  There  is  widespread 
consensus  that  .this  is  a  promising  research  area  and  that  the 
Federal  government  should  play  a  leading  role.  As  USDA  gears  up 
for  an  expanded  biotechnology  competitive  grants  program,  it  is 
timely  for  Congress  to  question  how  USDA  can  structure  the 
program  to  fulfill  a  unique  leadership  role  in  biotechnology,  as 
part  of  its  broader  leadership  role  in  the  food  and  agricultural 
sciences     mandated     by     Title     XIV.       This      inquiry  should 
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establish  that  USDA  can  effectively  operate  a  high  quality 
competitive  grants  program  that  will  lead  to  exciting  break- 
throughs in  biotechnology.  It  is  my  hope  that  Congress  will 
recognize  the  unique  need  for  a  substantial  USDA  program,  so  that 
this  initiative  can  build  on  existing  USDA  programs*  To  date  the 
competitive  grants  program  has  not  exceeded  $17  million.  Even 
the  $50  million  requested  by  the  Administration  for  1985  is  an 
insubstantial  sum  considering  the  needs. 

I  am  deeply  disturbed  about  the  recent  action  of  the  House 
Appropriations  Committco  or.  'JSDA' s  rv  1385  budgat*  Although 
biotechnology  competitive  grants  seem  to  be  increasing  by  $10 
million,  which  is  only  one-third  of  the  request,  reductions  and 
earmark ings  in  other  categories  mean  that  basic  plant  science 
funding  will  be  stagnant*  There  is  also  a  dangerous  trend  toward 
minor  eansarkings  for  competitive  grants  in  the  bill*  If  these 
actions  cannot  be  reversed,  it  may  be  necessary  to  seek  an 
expansion  of  the  National  Science  Foundation's  biotechnology 
program*  Witnesses  at  these  hearings  may  offer  us  guidance  on 
how  to  proceed. 

The  Subcommittee  has  also  asked  sevtral  witnesses  today  and 
tomorrow  to  give  us  \  update  on  regulatory  and  judicial  obsta<- 
cles  to  testing  genetically  engineered  organisms  in  the  environ- 
ment. The  recent  court  injunction  blocking  release  of  the  first 
agricultural  organism  and  £PA*s  plans  to  regulate  the  industry 
under  the  uncertain  authorities  of  the  Toxic  Substances  Control 
Act  both  point  to  a  possible  Congressional  role  in  statutorily 
establishing  a  reasonable  approval  process*     This  process  must 
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protect  the  public  from  major  risks  while  allowing  the  industry 
to  develop.  This  issue  is  being  raised  for  the  first  time  before 
this  Subccmmittec.  More  extensive  hearings  will  be  needed^ 
perhaps  jointly  with  other  Subcommittees,  before  an  optimal 
solution  can  be  found. 

The  final  biotechnology  issue  addressed  by  witnesses  today 
and  tomorrow  will  be  the  public  benefits  resulting  from  the 
likely  breakthroughs  in  the  coming  decades.  The  new  biotech- 
nologies will  transform  the  food  and  fiber  5ystem.  For  the  first 
time,  policy  officials  can  anticipate  the  broad  effects  of  a 
major  new  technology.  Wise  decisions  in  determining  appropriate 
public  roles  may  help  avoid  negative  societal  impacts  and  ensure 
a  preponderance  of  public  benefits. 

Me  will  be  hearing  from  a  number  of  non-USDX  witnesses  todty 
on  these  subjects.  Some  witnesses  on  subsequent  days  will  also 
address  these  issues.  On  June  13,  USDA  witnesses  will  offer 
views  on  these  biotechnology  questions  and  other  issues  raised  in 
the  hearings. 

I  now  welcome  our  first  witness.  Dr.  Baumgardt,  who  will 
represent  the  NXSULGC  Committee  on  Biotechnology. 
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STATEMENT  OF  THE  HONORABLE  PAT  ROBERTS 


Juno  6«  1984 


Mr,  Chairman,  in  the  next  two  weeks       will  devote  four  days 
to  examining  various  aspects  of  agricultural  research,  extension 
and  teaching  as  a  further  prelude  to  determining  vhat  changes, 
if  any,  are  to  be  made  in  Title  XIV  of  the  farm  bill.    This  is  an 
ongoing  effort  this  subcommittee  has  made  over  the  past  two  years. 
Wo  started  with  extension  oversight  in  February  and  March,  1982; 
research  oversight  in  June,    1983;  and  teaching  oversight  in 
February,  1984.    Next  yaar  we  are  committed  to  developing  »  r.cv 
farm  bill  and  I  assume  that  a  title  similar  to  Title  XIV  of  the 
1977  and  1981  form  bills  will  be  made  a  part  of  the  1985  f4rm 
bill. 

Some  changes  may  be  needed  but  so  far  I  have  not  heard  of 
any  concrete  proposals  fo.  any  major  changes.    As  I  have  often 
observed,  more  attention  h^*;  been  paid  to  ways  of  increasing 
funding  rather  than  legislative  changes.    What  this  indicates  to 
Ee  is  that  the  major  efforts  devoted  to  developing  Title  XIV  in 
the  1977  farm  bill  and  the  correcting  amendments  in  the  1981  farm 
bill  have  produced,  for  the  most  part,  a  remarkable  framework  for 
getting  these  a 11- import ant  tasks  accomplished. 

There  is  still  plenty  of  time  to  give  consideration  to  any 
needed  refinements  or  changes  but  time  has  a  way  of  disappearing 
whom  we  least  expect  it,  so  my  advice  to  all  who  have  an  interest 
ii  to  work  among  yourselves  and  with  tha  Agriculture  Committee 
members  and  staff  so  that  we  may  develop  a  reauthorization  of 
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Title  XIV  that  can  bo  included  in  the  1985  fana  bill  with  a 
miniinuin  of  fuss  and  fanfare.     Certain  other  aspects  of  that 
legislation  will  prove  to  be  troubling  so  let  us  develop  this 
aspect  as  harmoniously  as  possible. 

Having  said  this,  there  are  several  issues  that  we  will 
consider  in  this  set  of  hearings  that  need  to  be  discussed.  I 
refer  particularly  to  biotechnology  and  the  planning  processes. 
Further  we  need  to  determine  if  we  are  devoting  enough  attention 
to  higher  education. 

With  regard  to  biotechnology  there  seens  to  be  some  conflict 
as  to  whether  it  will  do  the  job  as  some  envision.     One  comment 
that  I  have  seen  indicates  that  biotechnology,  when  the  subject 
matter  has  been  under  discussion,  can  ne"er  deliver  on  all  that 
has  been  pronised.     We  have  a  number  of  expert  witnesses  to 
discuss  the  nerits  and  problems  of  biotechnology  so  we  should 
be  able  to  address  all  aspects. 

In  the  planning  process  we  have  made  great  strides  in 
the  last  few  years  of  determining  our  needs  and  the  setting 
of  priorities.     Some  would  say  that  vo  have  done  this  before. 
The  question  then  becomes,  was  this  a  paper  exercise  or  can  wo 
implement  what  has  been  set  forth  as  goals?    What  can  or  should 
the  Congresu  do  to  assist  in* this  endeavor? 

The  recent  hearing  on  higher  education  produced  testimony 
thah  wa  were  going  to  J  j  in  trouble,  if  not  already  so,  on  the 
number  of  students  devoting  time  to  agricultural  pursuits.  This 
in  turn  leads  to  shortages  on  down  the  line  in  available  teachers 
and  scientists.    What  progress  can  we  expect  In  co  recting  this 
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situation  and  aaain  does  the  authorizing  legislation  respond  to 
this  evident  problem? 

All  of  these  issues  and  others  must  be  discussed  in  the 
upcoming  months  so  thet  we  are  prepared  early  in  1985  to  address 
the  reauthorization  of  Title  XIV.     I  urge  everyone  to  keep  all 
members  of  this  subcommittee  appraised  of  their  concerns  and 
recommendations.    By  all  of  us  working  together  we  can  fashion 
a  product  that  will  assist  the  research,  extension  and  teaching 
community  in  doing  their  job  which  in  turn  benefits  the  producers 
and  consumers  of  this  nation.    Thank  you. 


Mr.  Penny.  The  first  witness  of  a  long  list  of  expert  witnesses 
today  is  Dr.  Bill  Baumgardt,  associate  dean  and  director  of  the  ex- 
periment station  at  Purdue  University. 

Dr.  Baumgardt,  we  call  you  forward  to  the  table,  and  let  you 
know  that  we  look  forward  to  your  testimony  since  you  have  been 
a  leader  in  the  area  of  biotechnology  research,  and  in  particular  be- 
cause of  your  contributions  to  what  is  referred  to,  as  I  understand 
it,  the  Silver  Bullet  Study— is  that  correct? 

Mr.  Baumgardt.  That  is  correct. 

Mr.  Penny.  Welcome  to  the  subcommittee. 

STATEMENT  OF  BILL  R.  BAUMGARDT,  bIRECTOR,  INDIANA  AGRI- 
CULTURAL EXPERIMENT  STATION,  AND  ASSOCIATE  DEAN  OF 
AGRICULTURE,  PURDUE  UNIVERSITY 

Mr.  Baumgardt.  Thank  you.  It  is  my  pleasure  to  be  here. 

As  was  indicated,  I  am  director  of  the  Indiana  Agricultural  Ex- 
periment Station  and  also  associate  dean  at  Purdue.  It  is  my  pleas- 
ure at  this  time  to  be  serving  as  the  president-elect  of  the  Ameri- 
can Dairy  Science  Association  and  the  Agricultural  Research  Insti- 
tute, both  organizations  which  are  vitally  interested  in  biotechnol- 
ogy, ^ut  I  do  speak  here  today  as  a  representative  of  the  division  of 
agriculture— NASULGC  Committee  on  Biotechnology,  and  my  com- 
ments will  be  in  three  categories. 

Briefly,  I  will  say  a  little  bit  about  that  committee  itself  and  how 
it  came  into  being.  Second,  I  would  like  to  address  briefly  the  roles 
of  the  private  and  public  sectors;  and  then  primarily  I  want  to  talk 
about  the  USDA  competitive  grants  program  and  how  it  might  best 
be  visualized  and  implemented  in  fact. 

The  Committee  on  Biotechnology,  which  vou  referred  to  as  being 
the  author  of  the  "Silver  Bullet"— and  I  will  hold  that  up  again  for 
you— we  have  been  assured  that  all  members  of  the  committee  do 
have  a  copy  of  each  of  the  two  annual  reports,  and  the  one  that  we 
are  referring  to  here  is  from  November  1983,  and  I  believe  each 
committee  member  and  staff  has  that  in  their  hands. 

The  committee,  I  think,  probably  has  done  more  study  and  eval- 
uation of  this  topic  perhaps  than  any  other  single  group  in  the 
country,  especially  as  biotechnology  relates  to  agriculture.  I  think 
it  is  a  normal  part  of  the  continui.ig  study,  evaluation,  and  devel- 
opment process  that  comes  out  of  the  state  agricultural  experiment 
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station  and  the  land-grant  system.  In  fact,  many  of  the  members  of 
the  committee  were  working  on  this  subject  in  one  capacity  or  an- 
other prior  to  ApriM982  when  the  committee  was  formally  estab- 
lished. 

The  committee  is  continuing  to  work  with  several  subgroups,  and 
briefly  those  areas  are:  the  land-grant  institutions  in  biotechnology; 
the  second  is  education  and  manpower  needs;  the  third  is  funding 
of  university-industry  relationships;  and  fourth,  national  program 
leadership  and  development;  and  finally,  social  ethical  issues  relat- 
ed to  biotechnology. 

Moving  to  the  second  topic,  after  that  very  brief  introduction,  to 
say  a  bit  about  public  and  private  roles,  since  this  was  mentioned 
in  the  charter  of  this  committee  in  this  hearing,  I  guess  what  is 
emerging  is  obviously  a  mix  of  roles  and  a  mixing  of  sources  of 
funding.  In  my  view— and  I  think  in  general — a  public  sector  re- 
search program  has  lead  responsibility  for  much  but  not  all  of  the 
basic  research  for  educating  and  training  of  students,  for  ensuring 
application  to  a  wide  variety  of  the  needed  agricultur^d  plants  and 
animals,  in  this  case. 

On  the  other  hand,  I  see  that  certainly  the  private  sector  has  a 
responsibility  for  much  but  perhaps  not  all  of  the  applied  research 
and  development,  but  they  also  nave  to  have  access  to  basic  re- 
seafch  findings  at  an  earl^  time.  And,  for  that  reason,  among 
others,  many  of  the  private  institutions  and  organizations  have  es- 
tablished very  sizable  in-house  basic  research  programs  of  their 
own.  These  organizations,  and  many  other  of  the  private  sector,  of 
course,  also,  support  research  in  the  public  sector. 

One  point  I  would  like  to  make  here  is  that  while  much  of  the 
research  arrangements  with  industry  in  the  past  and  up  to  the 
present  represents  a  1-to-l  relationship,  one  company  an:^  one  uni- 
versity, I  do  perceive  an  expanding  role  of  what  1  would  call  a  con- 
sortia concept  whereby  sevei-al  companies  may  join  together  and 
support  research  of  a  fairly  basic  nature  at  one  or  perhaps  several 
universities,  and  then  share  in  ttie  early  window  on  that  technolo- 
gy as  well  as  sharing  in  the  scientists  that  are  being  trained 
through  that  process. 

I  would  add,  and  want  to  stress,  however,  that  I  believe  it  is  in 
the  public  interest,  the  public's  best  interest,  that  much  of  the 
basic  research  be  done  in  the  public  sector  and  be  funded  by  the 
public  sector.  I  believe  that  to  be  true  for  several  reasons,  one  of 
which  is  that  I  think  many  of  the  most  fundamental  discoveries  are 
best  done  that  way,  made  public,  so  that  they  can  be  appropriately 
exploited  by  scientists  in  ail  areas,  whether  public  or  pnvate.  And, 
second,  I  think  it  is  appropriate  that  scientists  be  trained  in  this 
public  arena  and  with  the  public  funds. 

Now,  the  base  support  for  the  public  funding  of  biotechnology  re- 
search of  course  coincides  with  the  State  and  the  Federal  Govern- 
ment. The  State  agric'-!!*»»ral  experiment  stations,  again,  I  think, 
represent  a  good  example  of  how  this  can  and  should  work.  Experi- 
ment stations,  of  course,  established  and  funded  through  the  Hatch 
Act,  is  truly  a  Federal-State  partnership  and  the  States  are  carry- 
ing a  very  major  load  of  that  program. 

For  example,  in  1981,  for  every  $1  the  States  received  for  agricul- 
ture research  from  the  Federal  Hatch  funds,  they  put  in  $4.69  of 
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their  own  State  money.  This  base  program  has  many  advantages  in 
terms  of  providing  that  continuity  and  enabling  long-term  research 
to  be  done  and  providing  the  airay  of  disciplines  necessary  to 
attack  a  field  such  as  biotechnology. 

Our  committee,  the  Biotechnology  Committee  of  Land  Grant  As- 
sociations, surveyed  the  State  agricultural  experiment  stations  to 
determine  what  the  size  and  scope  and  nature  was  of  present  activ- 
ity in  biotechnology,  and  I  an  pleased  to  report  to  you  in  the  pub- 
lished report  also  that  there  are  579  projects  underway  at  the 
present  time  just  in  the  State  agricultural  experiment  stations  on 
biotechnology  involving  283  full-time  equivalents  of  faculty,  and  ac- 
tually that  is  650  faculty  people  working  on  it;  in  other  words,  650 
minds  devoted  to  this  study. 

A  total  activity  at  the  present  time  in  the  agricultural  experi- 
ment stations  across  the  country  are  $40  million. 

In  addition,  we  surveyed,  with  the  help  of  USDA,  the  effort  un- 
derway now  in  ARS,  and  learned  that  94  projects  in  biotechnology 
are  currently  active  in  ARS,  and  that  involves  78  full-time  equiva- 
lents of  scientists. 

Another  survey  is  being  made  by  the  committee  at  the  present 
time  to  get  it  similar  information  on  all  of  the  rest  of  the  communi- 
ty within  the  Land  Grant  Association,  and  we  hope  to  have  that 
available  later  this  year. 

Our  committee  has  done  other  things  to  help  foster  appropriate 
private  and  public  funding  relationships,  such  as  issuing  draft 
statements  on  tax  considerations,  patents,  guidelines  for  industry- 
university  contracts,  faculty  consulting,  and  this  type  of  thing.  But 
overall,  I  think  our  committee  has  been  active  in  terms  of  raising 
issues,  attempting  to  address  the  important  ones  and  to  seek  some 
leadership  role  in  bringing  about  solutions. 

Finally,  then,  I  would  like  to  spend  th'^  remaining  time  on  the 
structure  of  the  USDA  grants  program.  The  committee  has  pro* 
posed  a  program,  as  I  suspect  you  are  aware  of  and  are  very  sup- 
portive of— what  has  come  out  as  the  USDA  program.  I  think  they 
are  very  compatible.  We  approach  this  in  th^  Biotechnology  Com- 
mittee from  the  point  of  view  of  surveying  and  analyzing  what 
effort  was  underway,  what  scientist  power  existed  now,  and  where 
the  greatest  impacts  could  be  made  if  additional  funds  were  made 
available.  We  looked  at  the  needs  for  equipment  for  students  to  be 
trained  and  then  developed  a  grants  program  that  we  felt  would 
help  meet  those  needs. 

I  would  want  to  emphasize  that  the  key  issue  we  kept  in  mind  in 
putting  together  a  concept  of  such  a  program  was  that  it  must 
excite  the  kinds  o/'^cutting  edge  science  that  can  be  brought  to  bear 
on  the  most  signi  icant  biological  problems  facing  agricukure.  We 
need  the  best  mines  to  work  on  this  important  problem. 

The  program,  as  visualized  by  the  Biotechnology  Committee, 
which  we  or^t!:^'^'^  in  this  report,  called  for  a  program  of  $70  mil- 
lion. That  would  have  had  $24  million  in  individual  research 
grants,  $16  million  in  multidisciplinary  research  grants,  $1  million 
for  young  investigator  awards,  and  $5  million  for  post^ioctoral  and 
senior  post-doctoral  fellowships,  and  $24  million  for  equipment 
grants  for  that  total  of  $70  million. 
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Some  questions  have  been  asked:  Ck)uld  the  system  effectively 
absorb  that  $70  million?  And  we  feel  in  all  honesty  this  is  a  mini- 
mum really  to  make  the  kind  of  impact  that  can  be  capitalized  on 
at  the  present  time.  Just  one  way  of  looking  at  that  is  to  indicate 
that  if  this  program  would  be  utilized  only  by  scientists  in  biotech- 
nology in  the  State  agricultural  experiment  stations,  which  is  not 
correct,  there  would  be  a  much  wider  audience;  but  if  that  were  the 
case,  only  23  percent  of  those  scientists  would  have  the  opportunity 
to  be  recipients  of  funds.  So  the  capacity  is  there  to  effectively  uti- 
lize a  program  of  the  $70  million-plus  magnitude. 

We  stress  that  for  the  program  to  have  the  desired  impact  it 
must  be  added  to  base  fundmg.  It  cannot  replace  existing  kinds  of 
funding.  I  have  already  spoken  to  why  that  base  funding  of  Hatch 
and  State  and  other  existing  public  funds  are  so  important.  We 
also  spoke  under  the  operations  of  such  a  program  that  it  should  be 
open  to  all  scientists  so  that  we  can,  in  fact,  bring  the  best  minds 
to  bear  on  important  agriculture  problems.  It  must  have  peer 
review  panels,  a  proper  program  counsel,  and  other  details  to  make 
it  a  strong  science  effort. 

Some  specific  questions  have  been  raised  apparently  about  some 
subsets  of  the  program,  and  that  one  of  those  was  related  to:  Is 
there  a  need,  or  what  is  the  need  for  multidisciplinary  grants  pro- 
grams? And  I  know  that  a  speaker  later  in  the  session  will  make 
reference  in  some  detail  about  the  McKnight  Foundation  proposals, 
and  I  would  simply  want  to  say  that  our  committee  endorsed  that 
concept,  and  that  is  what  we  had  in  mind  in  terms  of  the  multidis- 
ciplinary research  proposals. 

I  would  hasten  to  add  that  sometimes  we  get  misled  by  thinking 
that  an  individual  research  proposal  means  only  one  scientist. 
More  often  than  not,  an  individual  research  grant  does  have  sever- 
al scientists  working  on  it,  although  there  is  one  PI,  or  principal 
investigator.  So  don't  be  misled  by  thinking  that  an  individual 
grant  does  mean  you  are  supporting  the  work  necessarily  of  just 
one  scientist.  There  may  well  be  several  receiving  funds  in  that 
way. 

But  certainly  the  field  of  biotechnology  is  complex.  It  is  an  ideal 
place  to  have  an  enlarged  effort  for  a  multidisciplinary  effort,  and 
we  would  strongly  endorse  that  in  the  program. 

Another  question  has  been  asked  about  the  size  and  the  short- 
term  nature  of  competitive  grants.  Let  me  simply  state  that  we  be- 
lieve it  is  important  that  these  grants  be  funded  at  an  appropriate 
level  per  award  so  that  significant  findings  can  be  made,  and  that 
level,  in  case  of  an  individual  research  grant,  we  think  should  be  in 
the  area  of  $100,000  to  $125,000  per  year  for  that  grant.  This  would 
allow  some  meaningful  research  to  be  done. 

Now,  we  understand  and  grant  that  many  of  the  current  pro- 
grams are  being  funded  at  levels  less  than  that,  apparently  on  the 
decision  that  it  was  better  to  get  some  money  to  more  scientists 
than  to  get  adequate  funds  to  fewer  scientists.  I  do  not  wish  at  all 
to  discuss  or  debate  the  wisdom  of  existing  programs.  We  would, 
however,  argue  for  this  program  that  this  level  be  mamtained  inso- 
far as  possible;  that  is,  that  significant  levels  of  funding  be  made  in 
the  area  of  $100,000  to  $125,000  for  individual  grants,  and  at  least 
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$200,000  for  a  multidisciplinary  grant  so  that  the  right  teams  can 
really  be  brought  together  and  get  the  job  done. 

In  that  vein,  I  would  like  to  add  I  think  it  is  very  important  that 
the  $50  million  cap  that  currently  exists  in  the  competitive  grants 
program,  title  XIV  of  the  farm  bill,  be  removed  in  the  revision  that 
will  be  coming  up  soon.  We  would  urge  the  committee's  attention 
to  that  particular  trade. 

Mr.  Penny.  Dr.  Baumgardt,  if  you  don't  mind  yielding  for  a  few 
minutes,  I  need  to  go  and  record  my  presence  and  then  vote  on  the 
Brown  amendment  to  add  $10  milHon  to  competitive  grants. 

Mr.  Baumgardt.  Please  do. 

Mr.  Penny.  I  will  rush  back,  and  hopefully  I  can  bring  a  few  of 
m.7  colleagues  with  me. 
Thank  you. 
{Recess  taken.] 

Mr.  Penny.  Here  we  go  again.  Let's  give  it  another  try. 

I  have  some  new.s  about  what  just  happened.  We  were  supposed 
to  get  over  there  for  a  notice  quorum.  Pending  that,  they  had  a 
standing  vote  on  whether  to  take  up  this  amendment.  That  vote 
was  not  successful  so  I  don't  know  what  Mr.  Brown  is  goihg  to  do 
at  this  point.  But  he  told  me  to  come  back  and  keep  things  rolling 
here.  And  we  may  or  may  not  get  another  shot  at  that  amendment 
later. 

Please  proceed.  I  think  you  are  somewhere  on  page  9. 

Mr.  Baumgardt.  My  next  point  is  that  the  question  has  been 
raised  for  linkages  between  what  we  might  call  the  traditional  sci- 
ences like  plant  breeding  and  genetics  and  molecular  biology.  We 
want  to  assure  the  committee  that  this  linkage  is  already  well  un- 
derway in  many  parts  of  the  system.  It  is  one  of  the  examples  of 
the  agricultural  experiment  station.  Plus,  it  also  provides  the  link- 
age for  technology  transfer  via  the  cooperative  extension  service. 

Furthermore,  we  want  to  assure  the  committee  that  the  proposal 
as  viewed  by  our  Biotechnology  Committee  recognizes  the  need  for 
this  type  of  linkage,  and  we  feel  this  would  be  one  very  appropriate 
place  for  use  of  some  of  the  multidisciplinary  research  grant  ef- 
forts. 

So,  finally,  then  I  would  like  to  present  my  views  and  the  views 
that  I  believe  are  also  of  the  committee  on  how  the  1985  biotech- 
nology increase  could  be  most  effectively  utilized,  and  I  am  doing 
this:  I  am  sticking  with,  if  you  will,  the  figure  of  $28.5  million.  I 
think  that  is  the  only  realistic  thing  we  can  do  at  this  time,  and  I 
think  that  is  a  minimum  figure,  and  I  feel  quite  comfortable  in 
speaking  in  those  terms. 

Given  that  reduced  level  of  funding  from  $70  million,  which  we 
assume  was  a  realistic,  modest  level  to  the  executive  budget  re- 
quest of  $28.5  million,  we  would  recommend  that  emphasis  be 
placed  on  the  research  grants  categories.  Furthermore,  we  would 
recommend  that  the  individual  and  multidisciplinary  grants  both 
be  funded,  and  perhaps  sonzething  in  the  area  of  the  same  ratio  as 
proposed,  which  was  a  60-40  type  of  split,  and  that  could  allow,  for 
example,  for  about  $17  million  in  individual  research  grants,  or, 
let's  say,  150— at  $100,000  per  vear  each,  plus  some  equipment,  and 
could  allow  $liy2  million  for  the  multidisciplinary  research  grants, 
which  perhaps  could  fund  50  of  those  at  $200>000  per  year. 
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We  realize,  of  course,  that  that  does  not  directly  address  the  very 
important  infrastructure  needs  of  the  system;  that  is,  the  training 
of  graduate  students  and  the  supplying  of  equipment  which  is  so 
costly  in  this  area.  However,  we  would  urge  that  special  attention 
be  given  to  encouraging  graduate  student  participation  in  these  re- 
search grant  prog/ams.  After  all,  actually  having  a  graduate  stu- 
dent work  on'  a  real  research  grant  is  the  best  way  of  providing 
training  to  that  student,  anyway.  So  we  would  encourage  their  par- 
ticipation in  these  programs. 

Also,  we  would  encourage  allowing  some  funds  to  be  kept  per- 
haps aside  at  the  start  to  fund  some  equipment  in  the  r^ular  re- 
search grant  category,  making  sure  that  certain  grants  to  acquire  a 
piece  of  equipment  at  some  particular  level  can  be  at^usted  or 
taken  care  of. 

Beyond  those  adjustments,  we  would  recommend  implementation 
basically  in  accord  with  the  carefully  developed  scientificdly  sound 
proposal  that  we  think  we  originally  made.  And,  in  summary  fash- 
ion, that  is,  first  of  all,  program  areas  to  establish  a  thorough  un- 
derstanding of  the  genetics,  biochemistry,  physiology,  metiabolic 
control,  and  developmental  biology  of  .plants,  animals,  and  mi- 
crobes to  provide  the  basic  scientific  knowledge  needed  for  the  de- 
velopment and  application  of  the  new  biotechnology  in  agriculture. 

Second,  in  both  areas  of  individual  and  multidisciplinary  re- 
search grants,  we  would  stress  those  areas  where  there  is  the 
greatest  need  and  where  the  best  ideas  for  advancement  come 
forth.  Initially,  it  should  focus  on  how  genes  work,  how  they  can  be 
beneficially  manipulated  for  the  benefit  of  agricultu*"}  in  those 
crops  and  animals  that  are  most  needed  and  useful  there. 

The  program  should  have  a  strong  mission  orientation  in  that 
r^ard,  in  other  words,  of  targeted  basic  research.  A  group  of  lead- 
ing scientists  should  be  brought  in  to  lay  out  the  specific  criteria 
for  these  areas,  to  point  both  the  areas  of  greatest  need  and  also 
the  areas  which  they  feel  are  ripe  for  picking,  if  I  may  put  it  that 
way;  in  other  words,  areas  that  are  ready  to  capitalize  on  and 
malce  some  great  strides  forward.  It  is  very  important,  in  our  view, 
to  keep  the  scientists  involved  in  designing  the  final  program. 

Operational  procedures  should  include,  first  of  all,  grants  that 
would  be  investigator-initiated,  peer  reviewed,  and  awarded  on  a 
competitive  merit  basis.  Second,  the  program  should  cover  the 
basic  principles  utilizing  plants  and  animals  and  microbial  systems; 
and  the  pro^m  should  be  open  to  all  scientists  in  public  and  pri- 
vate universities,  experiment  stations,  research  institutes,  and  gov- 
ernmental laboratories. 

I  do  thank  you  for  the  interest  on  the  part  of  this  committee  in 
this  very  significant  program.  We  believe  that  with  the  foundation 
which  would  be  laid  by  this  enlightened  program,  we  would  have 
within  our  power  the  capacity  to  ensure  the  leadership  of  the 
American  agricultural  and  food  system  and  the  security  of  the 
world's  food  supply. 

That  Completes  my  prepared  statement,  and  I  would  be  pleased 
to  respond  to  some  questions,  if  you  would  have  them. 

[The  prepared  statement  of  Mr.  Baumgardt  appears  at  the  con- 
clusion of  the  hearing.] 

Mr.  Penny.  Thank  you.  Dr.  Baumgardt,  for  your  testimony. 
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Earlier  in  your  remarks  you  mentioned  consortia  agreements. 
Can  you  give  some  examples  of  companies  and  universities  in- 
volved in  those  types  of  arrangements? 

Mr.  Baumgardt.  I  would  say  that  most  examples  to  the  present 
time  are  really  in  fields  other  than  biotechnology,  I  would  stand  lo 
be  corrected  on  that  by  some  later  person  that  appears  here  this 
afternoon.  But  there  are  many  examples  from  the  engineering  and 
electronics  field,  and  many  of  these  have  had  their  start  at  least,  or 
some  of  them  have  had  their  start,  through  the  NSF  sponsored  uni- 
versity-industry research  program  which  has  been  a  system  where- 
by NSF  would  help  get  the  system  going,  would  provide  some  re- 
search funds  for  a  period  of  time,  and  then  industries  would  be 
picking  up  the  funding  over  that  period  of  time.  So  after,  say,  5 
years,  the  program  would  no  longer  have  NSF  funding  but  would 
have  industry  funding  going  along  with  the  base  funding  support 
from  that  institution. 

But,  again,  the  concept  in  these  cases — specifics  vary,  but  the 
concept  is  that  it  is  a  group  of  companies  who  have  an  advisory 
committee  who  have  input  into  exactly  what  research  will  be 
funded  year  by  year.  They  have  access  to  a  rapid  window  on  that 
technology.  They  may  or  may  not  participate  in  licensing  arrange- 
ments of  things  that  might  come  out  of  the  program  and  be  patent- 
able and  licenseable,  but  they  do  participate  in  the  program  and  in 
the  early  access  to  the  findings. 

Some  of  our  conversations  would  indicate  that  in  the  area  of  bio- 
technology there  is  potential  for  this  type  of  a  thing  to  occur,  and, 
for  that  matter,  I  think  many  of  the  companies  believe  it  should  be 
a  basic  research-oriented  type  of  thrust.  And  I  don't  really  visualize 
that  the  ownership  patentable  licensing  kinds  of  issues  would  be 
significant  in  a  properly  constructed  university-industry  consorti- 
um. 

Mr.  Penny.  You  also  mentioned  in  your  testimony  several 
States— or  you  mentioned  that  several  States  were  beginning  to  set 
aside  moneys  for  this  kind  of  research. 

Can  you  give  some  examples  of  States  and  what  kinds  of  dollars 
they  are  obligating? 

Mr.  Baumgardt.  Yes,  sir.  I  really  had  hoped  to  be  able  to  do  a 
bit  of  a  survey,  and  I  guess  I  would  have  to  say  that  time  did  run 
out  But  I  know,  for  example,  without  figures  at  my  fingertips,  that 
North  Carolina  and  New  York  have  programs  going  at  the  present 
time. 

I  am  aware,  for  example,  in  Oklahoma  that  the  Governor  pro- 
posed start-up  funds  of  a  $15  million  level  to  be  matched  by  private 
industry  to  build  facilities  and  to  equip  programs  in  the  biotechnol- 
ogy area,  and  I  think  they  now  have  something  like  $13  million 
committed  from  the  private  sector  to  go  along  with  that. 

Califomia,  I  understand,  has  $40  million  for  high  tech  research 
last  year  in  this  area  at  the  University  of  California  at  Davis. 

Texas  A&M  University,  in  fiscal  year  1984,  began  a  new  continu- 
ing program  I  believe  of  about  $1.6  million  for  the  systemwide  agri- 
cultural experiment  station  biotechnology  research;  and  they  also 
are  actively  working  to  leverage  that  with  individual  industry  re- 
search grants. 
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The  Florida  legislature  has  made  an  appropriation  for  this  area. 
In  my  own  State  of  Indiana,  we  are  still  working  with  that  process. 

But  I  was  interested  and  noticed  as  I  was  coming  in  yesterday,  in 
the  USA  Today  paper  there  was  a  cover  story  on  "States  Helped 
Build  Firm,  Strong  Base,"  and  they  did  make  reference  in  that  ar- 
ticle to  one  of  the  State  structures  that  has  been  put  in  place; 
namely,  the  Corporation  for  Science  and  Technology,  and  this  is 
now  a  private  operation  but  with  State  funds  to  help  get  this  very 
kind  of  thing  started. 

We  have  a  proposal  in  for  $1.5  million  for  biotechnology  research 
and  agriculture,  and  that  has  passed  the  first  two  hurdles  and  has 
one  hurdle  remaining.  So,  again,  I  think  these  kinds  of  efforts  have 
been  stimulated  or  have  been  speeded  up  by  the  attempts  to  really 
focus  on  the  issue  and  get  the  word  out  on  what  the  opportunities 
are. 

Mr.  Penny.  When  you  mentioned  just  a  few  minutes  ago  about 
money  being  made  available  to  start  the  necessary  research  but 
then  being  picked  up  and  carried  on  in  the  private  sector,  is  that 
the  kind  of  thing  you  were  calling  a  spike  thrust?  Or  were  you 
talking  simply  about  the  initial  money  helping  a  public  institution 
get  the  program  started  and  then  finding  its  own  way  to  keep  it 
alive  within  that  public  institution? 

Mr.  Baumgardt.  I  was  speaking  there  of,  for  example,  the  NSF 
university-industry  research  program,  and  I  think  that  type  of 
funding  which  would  come  in  until  the  industries  picked  it  up  was 
really  the  carrot  to  help  encourage  the  industries  to  get  involved  to 
do  their  part. 

Again,  I  would  backup  and  say  that  I  visualize  the  total  thrust, 
the  total  funding  mix,  even  in  the  public  university  sector,  that 
funding  mix  should  include  State  funding,  should  include  Federal 
funding,  and  should  include  private  industry  funding.  It  takes  all 
three. 

So,  in  the  one  case.  I  was  saying  that  maybe  even  to  get  some  of 
the  private  industry  funding,  this  would  be  fostered  by  having  that 
started  by  a  Federal  agency  and  then  over  time  industry  comes  in 
and  does  what  I  am  saying  is  their  part,  but  that  is  apart,  separate 
from  a  continuing  leg  on  the  three-legged  stool  that  must  be  met 
by  Federal  competitive  grants  funding,  or  the  more  basic  research 
parts  of  it 

Mr.  Penny.  What  do  you  see  as  the  effect  of  the  injunction  ban- 
ning release  of  genetically  engineered  life  forms? 

Mr.  Baumgardt.  First  of  all,  I  would  say  we  are  all  very  con- 
cerned and  interested  in  quality  science  being  done,  in  safety  being 
assured,  and  those  things.  Therefore,  we  most  certainly  do  not  take 
it  lightly.  We  think  it  is  important  that  the  system  be  thoroughly 
evaluated  in  light  of  all  the  testimony  and  the  things  that  have 
been  brought  forward. 

However,  to  address  your  question  specifically,  there  is  no  doubt 
in  my  mind  whatsoever  that  if  a  process  is  not  arrived  at  that  will 
enable  research  to  move  forward,  that  this  field  of  science  in  the 
United  States  will  be  very  seriously  impacted  and  will  be  held 
back,  and  there  will  be  problems  of  moving  forward  with  much  of 
the  essential  research  that  should  be  done. 
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But,  again,  I  would  emphasize  we  certainly  want  to  do  that  re- 
search in  the  appropriate  kinds  of  restraints  and  situations.  We 
want  to  make  sure  we  are  doing  it  in  a  correct  and  safe  way.  I  have 
confidence  that  the  scientific  community  can  do  that,  and  I  would 
hope  that  the  efforts  in  that  direction  can  be  kept  within  science- 
oriented  agencies. 

Mr.  Penny.  Do  you  think— and  this  is  one  last  question  on  a  dif- 
ferent aspect  of  this  whole  issue— do  you  think  there  is  some  risk 
that  we  could  find  just  a  few  private  sector  companies  dominating 
the  biotechnology  developments? 

First  of  all,  if  you  feel  that  that  is  a  risk,  tell  me  how  you  think 
we  can  help  avoid  that  through  our  public  policy  in  this  area? 

Mr.  Baumgardt.  I  think  that  industry  is  attracted,  by  and  large, 
to  whw^  the  good  science  is,  where  the  good  science  is  taking 
place.  Therefore,  a  competitive  grants  program  of  the  type  that  we 
are  talking  about  would  help  ensure  the  broader  coverage  of  indus- 
try participation  and  would  also  help  keep  more  companies  in- 
volved by  being  able  to  make  contacts  with  different  universities. 

So  I  think  the  Federal  funding  enhancement  and  enlargement 
would,  m  fact,  help  to  involve  more  companies,  because  each  of 
thenri  do  work  out  some  arrangements  with  a  university,  and  I 
think  it  is  a  partnership  that  will,  in  the  end,  yield  the  greatest 
benefits  for  all. 

I  would  really  be  reluctant  to  speculate  as  to  how  many  compa- 
nies of  what  size  may  finally  come  out,  but  I  do  not  think  it  is 
going  to  be  a  small  field.  I  think  there  will  be  a  significant  number 
of  companies  of  modest  size.  There  will  be  a  few  giants,  no  doubt, 
as  there  are  now,  and  will  continue  to  be. 

Mr.  Penny.  Dr.  Baumgardt,  I  really  appreciate  your  testimony 
and  your  responses  to  my  questions. 

If  there  are  other  questions  by  members,  as  they  arrive  we  may 
call  you  back  or  we  may  submit  those  questions  to  you  for  your  re- 
sponse. 

But  thank  you  again  for  being  here. 

Next  I  would  like  to  call  on  Dr.  Robert  Rabin,  Acting  Assistant 
Director,  Biological,  Behavioral,  and  Social  Sciences  at  the  Nation- 
al Science  Foundation. 

Dr.  Rabin,  thank  you  for  joining  us  today.  Your  entire  testimony 
will  be  submitted  in  the  record,  and  you  may  proceed. 

STATEMENT  OF  ROBERT  RABIN,  ACTING  ASSISTANT  DIRECTOR 
BIOLOGICAL,  BEHAVIORAL,  AND  SOCIAL  SCIENCES,  NATIONAL 
SCIENCE  FOUNDATION 

Mr.  Rabin.  Thank  you,  Mr.  Chairman. 

My  name  is  Robert  Rabin,  Acting  Assistant  Director  for  Biologi- 
cal, Behavioral,  and  Social  Sciences  at  the  National  Science  Foun- 
dation, and  I  am  appearing  at  the  request  of  Dr.  Edward  A.  Knapp, 
Director  of  the  Foundation,  in  response  to  your  invitation  to  testify 
at  this  hearing. 

This  is  an  opportunity  to  introduce  Dr.  David  T.  Kingsbury,  who 
is  sitting  behind  me,  and  he  is  the  President's  nominee  for  Assist- 
ant Director,  Biological,  Behavioral,  and  Social  Sciences  at  NSF. 
Dr.  Kingsbury  is  professor  of  medical  microbiology  and  virology  at 
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the  School  of  Public  Health,  University  of  California,  Berkeley. 
Also,  he  is  scientific  director.  Naval  Biosciences  Laboratory,  at  the 
university.  Upon  his  assumption  of  the  Assistant  Directorship  at 
NSF,  I  will  resume  my  duties  as  Deputy  Assistant  Director  for 
BBS. 

This  subcommittee  has  performed  an  outstanding  sei'vice  by  con- 
ducting extensive  hearings  since  1982  on  critical  issues  in  agricul- 
tural science  and  education.  The  National  Science  Foundation  and 
the  National  Science  Board  have  been  pleased  to  participate  in 
your  efforts. 

I  am  particularly  pleased  also  to  acknowledge  the  cooperation  be- 
tween tne  USDA  and  NSF.  It  is  strong,  constant,  and  productive.  It 
has  included  participation  in  domestic  and  international  interagen- 
cy committees,  joint  planning  and  funding  of  research,  and  joint 
participation  in  symposia,  review  panels,  and  publications. 

Cooperation  between  our  agencies  began  as  early  as  1951,  soon 
after  NSF  was  established.  At  that  time,  S.B.  Fracker,  Assistant  to 
the  Administrator  of  the  Agricultural  Research  Service,  asked 
Alan  Waterman,  NSF's  Director,  if  it  would  be  appropriate  for 
USDA  to  send  research  proposals  on  photosynthesis  to  NSF  to  be 
reviewed  and  considered  for  funding.  Dr.  Waterman  welcomed  this 
chance;  interactions  between  staff  that  began  shortly  thereafter 
started  a  long,  fruitful  relationship  that  was  to  increase  consider- 
ably. 

In  1976,  NSF  played  a  m^'or  role  in  helping  USDA  set  up  its 
competitive  research  grants  program,  and  both  agencies  continue 
to  work  together  to  ensure  the  success  of  this  relatively  new  USDA 
program. 

I  Delieve  this  more  recent  history  has  been  reviewed  by  this  sub- 
committee and  by  the  House  Science  and  Technology  CJommittee 
during  Dr.  Eloise  Clark's  tenure  as  Assistant  Director  of  NSF.  It  is 
Itting  to  close  my  remarks  on  this  aspect  by  reminding  the  sub- 
committee that  Dr.  Wendell  L.  Roelofs  was  awarded  the  1982  Wolf 
Prize  in  agriculture  for  his  work  on  pheromones  and  their  practical 
use  in  insect  control.  Dr.  Roelofs'  research  was  supported  oy  NSF. 

Mr.  Chairman,  let  me  turn  tc  a  central  issue  of  these  hearings: 
biotechnology.  You  will  recall  the  testimony  of  Dr.  Charles  E.  Hess 
last  February  7  before  this  subcommittee  when  he  appeared  as  a 
member  of  the  National  Science  Board.  He  spoke  strongly  in  sup- 
port of  the  new  biotechnology  initiative  proposed  in  the  fi.scal  year 
1985  budget  for  USDA.  He  was  reflectmg  both  his  personal  and 
NSF*s  concerns  for  the  welfare  of  this  mitiative  in  its  journey 
through  the  congressional  budget  hearings. 

I  should  apprise  you  of  events  since  then  in  which  Dr.  Hess  has 
figured.  In  late  February,  the  National  Science  Board  agreed  to 
dedicate  a  substantial  part  of  its  June  meeting  to  a  discussion  of 
biotechnology.  It  appointed  Dr.  Hess  to  lead  a  task  group  of  the 
Board  in  developing  the  issues  and  background  papers.  I  have  been 
privileged,  in  leading  NSF's  staff  iu  support  of  this  effoxl,  to  work 
closely  with  Dr.  Hess. 

Also,  the  Board  recently  elected  him  as  its  Vice  Chairman.  I  be- 
lieve that  these  actions  will  have  a  salutary  effect  in  continuing 
what  has  been  a  mutually  advantageous  relationship  between  NSF 
and  the  USDA. 
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The  Board[s  deliberation  on  biotechnology  will  center  on  several 
topics:  One,  its  relevance  to  our  national  interests;  two,  the  m^jor 
national  needs  to  support  biotechnology;  three,  the  role  of  the  Fed- 
eral Government,  particularly  in  basic  and  applied  research;  and 
four,  specifically,  NSF's  role  both  current  and  future.  The  Board's 
discussion  with  us  and  their  recommendations  will  have  a  very 
useful  influence  in  shaping  the  Foundation's  policies  and  activities. 

Mr.  Chairman,  biotechnology  is  not  a  new  human  activity,  and  it 
is  not  the  province  of  a  single  Federal  agency.  Mankind  has  em- 
ployed it  to  ferment  grain  to  produce  industrial  alcohol,  to  make 
bread,  to  create  vaccines,  and  to  produce  penicillin.  These  are  ex- 
amples of  what  is  called  old  biotechnology. 

New  biotechnology,  however,  is  the  child  of  Federal  research  sup- 
port mainly  in  our  colleges  and  universities.  It  continues  to  be  nur- 
tured by  the  funds  from  NSF  and  agencies  whose  missions  are 
rooted  in  public  health,  agriculture  and  energy,  and  to  a  much 
lesser  extent,  defense.  The  faith  of  the  Congress  in  dedicating  sub- 
stantial funding  for  research  from  the  early  1950's  onward  is  being 
rewarded  and  reinforced  by  the  frequency  of  results  and  the  prom- 
ising potential  for  increased  national  industrial  economic  growth. 

New  biotechnology  comprises  three  primary  groups  of  technol- 
ogies: recombinant  DNA  technology,  cell  fusion  technology,  which 
includes  hybridoma  technology  and  somatic  cell  genetics,  and  bio- 
process  engineering.  The  application  of  these  to  agriculture  is  in  its 
infancy,  but  their  use  has  been  enticingly  referrM  to  in  the  recent 
report  to  the  Congress  by  Secretary  John  R.  Block  with  which  you 
are  familiar:  "Needs  Assessment  for  the  Food  and  Agricultural  Sci- 
ences.*' 

Historically,  NSF  has  provided  financial  support  to  the  study  in 
plant  and  animal  systems  of  fundamental  genetics,  cell  physiology, 
cell  culture  biology,  nucleic  acid  chemistry,  biochemical  engineer- 
ing, and  microbial  process  engineering.  Findings  from  these  areas 
have  provided  the  bases  for  the  exciting  technologies  of  today. 

One  of  the  most  valuable  applications  of  biotechnology  that  also 
receives  support  is  the  use  of  gene  splicing,  cell  fusion  and  biopro- 
cess  engineering  methods  as  tools  in  research  projects  themselves. 
They  are  often  critical  to  experiments  in  biology,  chemistry  and  en- 
gineering. 

This  last  point  deserves  emphasis:  Simply  having  a  collection  of 
techniques  utilizing  the  manipulation  of  BNA  or  the  fusion  of  cells 
does  not  constitute  an  established  technology  which  requires  only 
an  occasional  fine-tuning.  Deficiencies  in  our  knowledge  impede 
the  continued  developments  of  these  techniques  for  use  in  basic  sci- 
ence and  their  ultimate  commercial  application. 

Thus,  in  providing  a  powerful  set  of  tools  for  biological  research, 
biotechnology  has  accelerated  scientific  discovery  in  areas  where 
the  commercial  application  of  the  technology  itself  is  not  immedi- 
ately obvious.  The  traditional  role  of  NSF  in  the  support  of  basic 
research  has  been  to  encourage  new  ideas  and  approaches  proposed 
by  the  scientific  community.  Generally,  regard  for  their  applicabil- 
ity to  a  practical  commercial  problem  has  been  of  secondary  impor- 
tance. 

It  was  because  the  community  that  NSF  serves  saw  great  oppor- 
tunities in  the  plant  sciences— to  better  understand  structure  and 
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function  at  the  molecular  level  with  "new  biotechnology"  and  so- 
phisticated instrumentation— that  we  embarked  on  a  substantial 
effort  to  convince  the  board,  our  management,  the  adnsinistration 
and  the  Congress  to  increase  our  ability  to  support  this  work. 
Acting  on  its  conviction  that  plant  science  could  oenefit  from  the 
remarkable  advances  in  molecular  biology  evident  from  studies  of 
viruses,  bacteria  and  animal  cells,  the  board  recommended  and 
management  agreed  to  substantial  increases  in  the  Foundation's 
budget.  Between  fiscal  year  1983  and  the  request  for  fiscal  year 
1985,  the  budget  has  increased  36  percent  for  research  in  plant  sci- 
ence. 

Mr.  Chairman,  if  the  Congress  appropriates  fiscal  year  1985 
funds  for  NSF's  use  in  the  plant  sciences  at  the  administration's 
requested  level,  we  estimate  that  we  will  obligate  $58  million  next 
year.  This  is  a  70-percent  increase  over  the  funding  in  fiscal  year 
1981  which  was  $34  million.  But  not  all  of  this  increase  is  allocated 
to  plant  molecular  biology.  About  43  percent,  or  $25  million,  will 
support  research  in  ecology,  systematic  biology,  population  biology 
and  ecosystem  studies. 

Last  year,  the  Foundation  held  its  first  competition  for  postdoc- 
toral fellowships  in  plant  biology.  The  new  program  v/as  inaugurat- 
ed to  enhance  broad  interdisciplinary  approaches  to  plant  research. 
It  responded  to  the  need,  (1)  to  catalyze  more  extensive  use  in  plant 
research  of  the  techniques  developed  in  research  with  microbial 
and  animal  systems,  and  (2)  to  provide  support  for  young  scientists 
in  these  most  promising  areas  of  research  in  which  the  demand  for 
scientists  is  increasing. 

In  1983,  fellowships  were  awarded  to  24  young  scientists  who  had 
earned  the  doctorate  degree  after  January  1,  1980,  These  were  se- 
lected from  194  applicants.  The  new  fellows  included  14  women.  In 
1984,  in  the  competition  recently  concluded,  20  fellows,  including  5 
women,  were  selected  from  128  applicants. 

The  fellowships  are  for  1  year  and  are  renewable  for  aii  addition- 
al year.  Each  fellow  is  free  to  select  an  American  or  foreign  institu- 
tion for  further  study.  Among  the  44  fellows  selected,  only  8  chose 
to  work  abroad;  and  of  the  latter,  5  elected  to  study  at  the  superb 
national  plant  laboratories  in  AustrcJia.  Plant  genetics  has  been 
the  most  popular  field  of  study  among  the  disciplines  in  physiology, 
cellular  and  molecular  biology. 

Now  I  would  like  to  briefly  note  some  findings  of  a  survey  spon- 
sored by  NSF.  It  was  conducted  by  the  Higher  Education  Panel  of 
the  American  Council  on  Education.  The  conclusions  are  prelimi- 
nary and  may  be  revised  later.  Last  autumn,  210  doctorate-grant- 
ing institutions  were  questioned  about  plant  science  programs,  and 
remarkably  90  percent  responded.  165  reported  graduate  programs 
in  plant  biology. 

These  institutions  received  about  $200  million  in  research  sup- 
port. Half  came  from  the  Federal  Government;  34  percent  came 
from  State  governments.  Industrial  sources  provided  only  10  per- 
cent. 

Approximately  8,000  graduate  students  were  accounted  for  in  the 
survey.  Federal  researcn  grants  supported  only  20  percent  of  them, 
and  only  3  percent  had  Federal  fellowships.  State  governments  sup- 
ported 12  percent;  foreign  governments  support?  1 10  percent;  and 
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industry's  contribution  was  7  percent.  The  institutions  themselves 
supported  30  percent  of  the  students. 

For  the  1,000  postdoctoral  students,  the  Federal  support  picture 
is  considerably  different.  Federal  research  grants  supported  54  per- 
cent, while  institutional  support  in  this  group  shrank  to  only  7  per- 
cent, the  same  figure  for  State  governments  and  industry.  Federal 
fellowships  accounted  for  6  percent,  and  foreign  governments  12 
percent  of  the  total  support  of  this  population. 

The  CTaduate  programs  are  attracting  many  women.  They  com- 
prise 30  percent  of  the  full-time  graduate  students,  post-doctorals, 
and  research  associates.  About  20  percent  of  doctorate  degree  re- 
cipients were  women. 

The  United  States  is  training  substantial  numbers  of  foreign  stu- 
dents. About  1,600,  20  percent,  of  the  full-time  graduate  students, 
and  about  330,  33  percent,  of  the  postdoctorals  hold  temporary 
visas.  Of  the  1,600  foreign  graduate  students,  1,200  are  from  devel- 
oping countries,  as  are  130  of  the  330  postdocs. 

The  land  grant  institutions  dominate  the  graduate  programs  in 
Dlant  biology.  They  account  for  80  percent  of  the  research  funding, 
80  percent  of  the  faculty,  80  percent  of  the  graduate  students,  80 
percent  of  the  Ph.D.  recipients,  and  70  percent  of  the  ^stdoctorate 
scholars. 

Finally,  this  survey  revealed  that  the  disciplines  of  plant  molecu- 
lar biology,  biochemistry,  and  genetics  were  those  most  cited  as 
having  a  shortage  of  personnel  in  postdoctoral  training  positions, 
permanent  research  associate  positions  at  the  Ph,D.  level,  and  in 
tenure-track  faculty  positions.  Data  from  the  surveyed  institutions 
also  agreed  with  other  data  collected  by  the  Congressional  Office  of 
Technology  Assessment  and  the  National  Research  Councih  Indus- 
trial positions  in  plant  molecular  biology,  biochemistry,  and  genet- 
ics are  in  greatest  demand. 

These  findings  have  policy  implications  for  individual  agencies 
and  for  Federal  sponsorship  of  research  and  training  generally.  As 
for  NSF,  I  would  note  that  the  budgetary  growth  which  I  men- 
tioned is  a  recent  event.  The  discoveries  of  the  1970's  that  make  up 
the  new  biotechnoloCT  were  possible  because  the  United  States  in 
the  1950s  and  1960s  chose  lo  build  world  leadership  for  itself  in  the 
life  sciences. 

From  1968  to  1982,  Federal  funding  for  nondefense  research  in 
real  dollars  shrank.  This  administration  realized  that  we  can't  live 
off  past  investments  so  long  without  renewing  them,  and  has  em- 
phasized plant  biology. 

The  heart  of  our  program  is  the  single  principal  investigator- 
funded  research  project.  In  fiscal  year  1983,  grants  from  NSFs  biol- 
ogy programs  averaged  $20,000  per  year  in  constant  1972  dollars. 
Each  grant  included  both  total  direct  and  indirect  costs.  Only  in 
the  past  2  years  has  the  attitude  changed;  modern  biology  can  no 
longer  be  viewed  as  a  cottage  industry.  It  is  unreasonable  to  think 
that  U,S.  leadership  can  be  maintained  without  increasing  substan- 
tially our  investment  per  award,  i  have  the  same  opinion  about  the 
USDA*s  competitive  grants  program. 

The  survey  by  the  American  Council  on  Education  indicates  that 
industry's  support  of  plant  science  research  in  academe  is  10  per- 
cent of  the  total,  or  about  $20  million.  Industry  supports  7  percent 


ERLC 


^  So,?. 


20 

of  the  graduate  students  and  about  the  same  percentage  of  post- 
docs.  Industry,  at  least  presently,  clearly  expects  the  Federal  Gov- 
ernment to  be  the  chief  patron  of  research  and  training. 

The  data  confirm  what  I  have  heard  privately  from  industrial 
R&D  officials.  Yet,  industry  will  continue  to  be  a  major  beneficiary 
of  the  Federal  investment.  If  land  grant  universities  remain  domi- 
nant in  plant  science  graduate  programs,  and  if  the  need  in  both 
academe  and  industry  is  chiefly  for  people  trained  in  the  **new  bio- 
technology," it  seems  obvious  to  me  that  the  Federal  financial  re- 
sponsibility must  be  better  balanced  among  the  agencies. 

In  1984,  NSFs  budget  of  $33  miHion,  the  USDA's  budget  of  $15 
million,  and  the  Department  of  Energy's  budget  of  $11  million  for 
competitive  research  grants  for  modern  molecular  studies  of  plants 
totals  $59  million.  NSF  accounts  for  56  percent  of  this. 

Since  NSF  doesn't  focus  its  efforts  on  agricultural  research,  we 
really  need,  as  Dr.  Keywortli,  the  President's  Science  Adviser,  has 
said:  "...  a  substantial  pro-am  of  complementary  research 
within  USDA."  Given  this,  I  believe  that  in  the  future  we  can  real- 
ize what  new  biotechnology  promises  for  agriculture:  improved  vet- 
erinary vaccines,  plants  that  thrive  in  arid  or  salty  soils,  pest-  and 
infection-resistant  plants,  and  crops  that  can  fix  nitrogen  from  the 
air. 

Thank  you.  I  will  be  pleased  to  answer  your  questions. 
[The  prepared  statement  of  Mr.  Rabin  appears  at  the  conclusion 
of  the  hearing.] 
Mr.  Penny.  Thank  you,  Dr.  Rabin. 

You  indicated  earlier  in  your  testimony  that  you  did  not  treat 
commercial  applications  as  the  primary  consideration  in  deciding 
which  research  to  pursue. 

Is  there  any  consideration  given  to  the  high  cost  research  areas 
that  are  unlikely  to  be  undertaken  in  the  private  sector  if  the  Gov- 
ernment doesn't  in  fact  do  those? 

Mr.  Rabin.  I  would  appreciate  it  if  you  would  indicate  to  me 
what  you  mean  by  the  high  cost  areas. 

Mr.  Penny.  Maybe  I  shouldn't  say  high  cost  areas,  but  areas  that 
maybe  aren*t  viewed  by  the  private  sector  as  having  a  big  payoff 
once  the  research  is  done.  Increasing  seed  proteins  is  an  example. 

Mr.  Rabin.  And  your  question  is,  do  we  considBr  those  possioili- 
ties  in  our  priorities? 

Mr.  Penny*  Yes,  sir. 

Mr.  Rabin.  The  primary  driving  force  is  the  quality  and  the  ex- 
cellence of  the  science.  It  has  been  for  34  years  of  the  Foundation's 
history,  and  continues  to  be.  In  the  peer  review  process,  judgement 
rests  first  on  the  quality  of  the  science  proposed.  When  I  speak  of 
this,  I  speak  primarily,  sir,  of  the  research  directorates  that  spon- 
sor basic  or  fundamental  research. 

There  are  other  units  or  programs—and  I  think  Bill  Baunigardt 
mentioned  that  earlier— of  the  Foundation  to  deal  with  the  indus- 
try-university cooperative  research  centers  and  industry-university 
cooperative  research  grants.  Some  of  those  activities  undertaken  in 
those  areas  are,  indeed,  valued  by  and  examined  by  committees  of 
industrial  scientists  working  together  with  the  academic  scientists, 
and  those  that  are  undertaken  very  often  have  that  joint  review 
behind  their  sponsorship. 
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But  if  it  is  primarily  Federal  support,  then  I  must  admit  that  our 
first  goal  is  the  quality  of  th3  science; 

Mr.  Penny.  I  was  also  interested  in  the  statistics  on  the  kinds  of 
students  we  have  in  our  graduate  programs.  You  had,  I  think,  a 
statistic  of  1,600  foreign  students;  is  that  right? 

Mr.  Rabin.  1,600,  yes,  full-time  graduate  students  are  foreign; 
that  is  right. 

Mr.  Penny.  In  all  of  this,  you  didn't  give  an  interpretation  of 
what  these  statistics  mean,  especially  with  that  number  of  foreign 
students  involved. 

Where  are  they  going  and  what  are  our  expectations  of  that  for- 
eign student  population? 

Mr.  Rabin.  Since  I  am  not  an  academician,  I  would  attempt  only 
an  opinion  for  this  particular  question.  My  feeling  is  thai  the  ex- 
pectation would  be  both  on  the  part  of  the  sender  and  the  part  of 
the  receiver  countries  that  the  students  would  probably  return  to 
their  home  bases.  Obviously,  from  past  experience  we  know  that 
some  percentage  of  them  would  like  strongly  to  remain  this 
country,  and  may  indeed  find  positions  of  emplojrment  in  this  coun- 
try for  longer  periods  of  time  beyond  their  training. 

What  heartens  me— although  I  don't  know  if  it  is  an  interpreta- 
tion, but  an  opinion  again— what  heartens  me  is  that  1,200  of  the 
1,600  foreign  graduate  students  are  from  developing  countries.  I 
feel  that  there  is  a  stronger  sense  of  obligation  on  the  part  of  the 
sending  country,  therefore,  to  expect  the  return  of  those  students 
well  trained  and  to  be  able  to  take  the  training  and  apply  it  to  the 
country's  needs. 

I  also  feel  that  having  had  the  opportunity  to  study  in  the 
United  States  gives  those  1,600  an  excellent  relationship  with  U.S. 
scientists  across  oceans,  countries'  borders,  and  si  forth,  to  contin- 
ue that  which  their  studies  in  this  country  originally  provided 
them. 

Mr.  Penny.  Thank  you.  I  don't  have  any  further  questions,  but  I 
would  call  on  the  chairman  of  this  subcommittee. 

The  chairman  has  indicated  to  yield  to  the  ranking  minority 
member,  Mr.  Roberts,  for  any  questions  he  might  have,  first. 

Mr.  Roberts.  I  thank  the  chairman,  and  I  apologize  to  my  Chair- 
man and  my  colleague  for  my  late  arrival  to  the  subcommittee's 
hearing. 

But  I  want  to  welcome  Dr.  Rabin  and  thank  you  and  the  other 
witnesses  for  your  very  good  testimony.  I  have  no  questions  at  this 
point. 

Mr.  Penny.  Mr.  Chairman. 

Mr.  Brown.  Thank  you  very  much. 

^  Dr.  Rabin,  I  have  been  impressed  by  yout*  testimony.  I  think  it 
gives  a  good  picture  of  a  responsible  response  to  an  area  of  big  sci- 
entific problems  as  far  as  the  NSF  is  concerned.  I,  too,  was  im- 
pressed by  the  figures  that  you  gave  on  the  number  of  foreign  grad- 
uate students  in  this  area. 

I  wonder,  do  you  happen  to  recall  any  further  breakdown 
amongst  those  in  Third  World  countries  as  to  where  they  might  be 
coming  from? 
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Rir.  Rabin.  I  don't  think  those  data  are  available.  If  we  have 
them,  there  will  be  some  later,  but  I  don't  think  we  went  that  far 
on  a  country-by-country  basis. 

Mr.  Brown.  I  had  the  experience  of  traveling  in  India  in  Decem- 
ber, talking  to  some  of  these  American-trained  agriculturd  scien- 
tists who  had  returned  to  India.  Generally  speaking,  they  all  raised 
the  same  sort  of  problem:  Most  of  the  underdeveloped  countries  in- 
cluding India  did  not  really  have  the  capability  to  fully  utilize,  to 
provide  the  research  facilities  and  other  things  that  these  scientists 
really  should  have  to  be  of  most  benefit  to  their  country.  Which  in- 
dicates to  me  the  possibility  that  we  ought  to  strengthen  our  pro- 
grams of  helping  them  build  their  scienitfic  infrastructure  as  well 
as  providing  the  training  for  them. 

I  wonder  if  you  would  comment  on  that. 

Mr.  Rabin.  I  agree  with  your  assessment.  I  think  it  is  a  matter  of 
a  national  Federal  commitment  both  at  the  administration  level 
and  the  congressional  level  to  deal  with  this  as  a  philosophical 
question.  To  what  extent  should  the  United  States  extend  beyond 
its  borders  that  capacity  to  train  foreign  students,  bring  them  in, 
and  offer  them  the  place  to  go  back  to  which  would  be  most  recep- 
tive for  them. 

I  think  you  are  absolutely  right  in  the  sense  that  in  Europe  and 
in  the  United  States,  the  infrastructural  capacity  to  serve  scientists 
is  very  strong.  Supplies,  instrumentation,  and  equipment  are  in 
place.  The  capacity  of  t\as  Nation  to  respond  to  the  needs  of  the 
research  community  is  not  duplicated  anywhere  else. 

Largely,  then,  is  a  matter  of  not  only  training  your  students  but 
to  what  end.  How  we  debate  or  deal  with  the  issue  of  to  what 
degree  we  should  go  in  service  to  foreign  nations,  in  helping  them 
to  set  up  an  infrastructure  capable  of  receiving  the  students  we 
train  is  a  very  difficult  matter. 

I  think  if  I  said  an3i;hing,  it  would  be  shooting  off  the  top  of  my 
head  without  really  an  adequate  understanding  of  what  you  have 
already  visited  and  understand  far  better  than  I. 

Mr.  Brown.  I  don't  want  to  belabor  this,  but  the  real  thing  that  I 
am  interested  in  is  why  in  both  absolute  numbers  and  percentages 
we  have  this  preponderance  of  people  from  the  Third  World  show- 
ing a  deep  interest  in  this  relatively  recent  emerging  field  of  re? 
search.  Is  it  possible  that  they  are  better  informed  about  its  signifi- 
cance in  the  development  of  their  agriculture,  which  in  most  of 
these  is  most  of  their  economy,  than  we  are  in  this  country? 

Mr.  Rabin.  I  think  that  is  probably  true.  I  think  it  is  a  question 
that  their  interests  and  their  individual  capacities  to  produce  agri- 
cultural products,  considerably  influence  their  economies  and  thus 
their  need  for  highly  trained  specialists, 

This  is  a  huge  country.  We  have  tended  to  see  the  shift  to  what  I 
call  new  biotechnology  as  an  evolutionary  process.  To  foreign  stu- 
dents coming  over  and  expecting  the  capacity  if  this  new  knowl- 
edge to  be  translated  into  new  products,  whether  of  agricultural  or 
pharmaceutical  nature  or  what  have  you,  probably  represents  a 
tremendous  hope  on  their  parts,  and  I  think  that  that  is  about  all  I 
can  say  about  it.  Whether  it  is  realistic  or  not  is  another  question 
entirely. 
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Mr.  Brown.  We  have  just  gone  through  the  exercise  this  after- 
noon of  trying  to  get  the  House  to  look  more  favorably  upon  the 
full  funding  of  the  administration's  request  for  biotechnology.  The 
bad  news  is  that  we  didn't  succeed  in  increasing  the  funding.  The 
good  news  is  that  at  least  half. the  members  of  the  Appropriations 
Subcommittee  dealing  with  this  told  me  thai  they  thought  that  we 
were  right  in  this  regard,  and  that  when  they  went  to  conference 
vnth  t\e  Senate,  that  they  would  be  much  more  favorably  inclined, 
but  there  is  a  reluctance  here  to  overturn  your  chairman's  well-set 
views  on  some  subjects. 

We  were  not  able  to  prevail,  but  I  am  relatively  hopeful  that  the 
final  result  will  be  close  to  what  the  administration  requested. 
Now,  this  is  still  a  relatively  modest  sum,  less  than  the  Foundation 
is  providing  this  year.  The  criticism  that  the  chairman  made  that 
this  is  too  rapid  an-  expansion  of  a  program,  even  if  it  were  very 
valuable,  leads  me  to  ask  you  the  question.  You  have  given  some 
figures  on  how  rapidly  NSF  has  moved  ahead  in  this  area  in  a  rela- 
tively short  time.  I  think  you  said  a  70  percent  increase  in  3  years? 

Mr.  Rabin.  Four  years. 

Mr.  Brown.  Four  years.  What  can  you  tell  us  of  your  plans  for 
the  next  2  or  3  years?  Do  you  feel  you  have  leveled  off  or  are  you 
still  on  a  curve,  or  what  is  your  estimate? 

Mr.  Rabin.  I  will  devote  all  energy  at  my  disposal  to  see  that 
that  increase  at  the  same  rate  or  better  goes  on. 

Mr.  Brown.  That  is  encouraging.  If  we  could  break  the  logjam  in 
the  Department  of  Agriculture,  it  would  be  doubly  encouraging  for 
our  future  progress  in  this  field. 

I  thank  you  very  much  for  your  testimony. 

Mr.  Roberts.  I  would  just  simply  make  the  observation  on  behalf 
of  my  chairman,  when  he  went  up  against  the  streamroiler  ori  the 
floor  of  the  House  a  few  short  minutes  «go,  like  the  famous  bird, 
the  phoenix,  he  will  rise  again  to  fight  another  day.  I  think  that 
message  is  well  accepted  by  the  people.  He  fought  the  good  fight. 

Mr.  Brown.  Thank  you.  Dr.  Rabin.  We  appreciate  your  testimo- 
ny. 

The  next  witness  is  Dr.  Ralph  Hardy,  Member  of  the  Board  on 
Agriculture,  National  Research  Council,  National  Academy  of  Sci- 
ences and  Director  of  Life  Sciences  Research  at  Du  Pont.  Doctor, 
welcome  to  our  subcommittee. 

STATEMENT  OF  RALPH  W.F.  HARDY,  MEMBER  OF  EXECUTIVE 
COMMITTEE,  BOARD  ON  AGRICULTURE,  NATIOIVAL  RESEARCH 
COUNCIL,  NATIONAL  ACADEMY  OF  SCIENCES 

Mr.  Hardy.  I  am  Ralph  Hardy,  here  as  a  member  of  the  Nation- 
al Research  Council's  Board  on  Agriculture,  a  member  of  Cogene, 
the  Committee  on  Genetic  Experimentation,  which  is  a  committee 
of  the  International  Council  of  Scientific  Unions  that  deals  with 
the  genetic  area.  I  am  also  currently  an  employee,  of  E J.  du  Pont. 

I  appreciate  the  opportunity  to  comment  on  the  U.S.  agricultural 
research  and  technology  area.  I  am  especially  delighted  at  this 
time,  because  I  think  we  are  poised  at  one  of  the  most  exciting  op- 
portunities that  has  existed  in  agriculture  for  probably  the  last  50 
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years.  Some  of  my  friends  have  commented  that  we  are  looking  at 
an  opportunity  not  unlike  the  vi*^-  Tiin  nutrition  era  of  the  19308. 

What  I  would  like  to  do  is  brit.*y  comment  on  the  activities  of 
the  Board  on  Agriculture,  comment  on  the  challenges  as  we  at  the 
Board  on  Agriculture  see  U.S.  agriculture  facing  in  a  dramatically 
changing  world,  and  then  to  speak  to  some  of  the  roles  that  science 
and  technology  can  play,  in  enabling  U.S.  agriculture  to  cope  with 
this  changing  world. 

The  Board  on  Agriculture  is  one  of  the  eight  major  program 
units  of  the  National  Research  Council  which  functions  under  the 
National  Academy  of  Sciences,  National  Academy  of  Engineering 
and  Institute  of  Medicine,  and  addresses  issues  in  plant  and  animal 
sciences  and  renewable  resources.  It  provides  advice  and  guidance 
on  science  and  policy  questions  at  the  request  of  Federal  agencies, 
and  also  at  the  initiation  of  the  board  itself. 

Examples  of  some  of  our  current  activities  include  a  review  at 
the  request,  of  USDA  of  their  biosciences  activities  in  ARS.  The  spe- 
cific objective  of  this  review  is  to  identify  areas  that  will  pay  high- 
est dividends  in  terms  of  the  new  biotechnologies  in  agriculture. 

We  also  are  looking  at  the  new  biotechnologies  in  agriculture  to 

Erovide  a  national  strategy  for  biotechnology  in  agriculture,*  We 
ave  another  group  that  is  looking  at  the  competency  needs  in  ag- 
ricultural research,  and  another  group  that  is  looking  at  strategies 
for  the  management  of  pesticide-resistant  populations.  There  are 
other  programs  as  well  being  looked  at  for  possible  initiation  at 
this  time. 

Let  me  now  comment  on  the  challenges  of  U.S.  agriculture  in  a 
dramatically  changing  environment.  I  think  the  environment  of  ag- 
riculture worldwide  is  changing  more  dramatically  than  at  any 
time  heretofore.  These  are  partly  national  changes,  they  are  partly 
international  changes.  There,  are  aspects  such  as  consumers  who 
will  continue  to  expect  low-cost  food,  but  are  beginning  to  think 
about  food  in  terms  of  long-term  health,  and  will  probably  make 
choices  in  the  future  in  terms  of  the  health-promoting  aspects  of 
foods  more  so  than  they  have  done  up  to  now. 

We  are  looking  at  the  economics  of  farming,  which  are  relatively 
uncertain  at  this  time.  It  ic  an  economics  built  on  a  technology 
that  has  been  constructed  for,  we  might  say,  maximum  jaeld.  We 
have  had  a  whole  set  of  technologies,  such  as  those  in  breeding,  fer- 
tilizers, plant  protection,  veterinary  pharmaceuticals,  artificial  in- 
semination, mechanization,  and  so  on,  that  made  these  maximum 
yields  possible.  It  seems  in  the  future  that  we  may  have  to  develop 
and  select  technologies  that  can  produce  maximum  return. 

We  also  have  issues  of  environment  itself,  there  are  pollutants 
that  can  impact  farming  as  well  as  pollutants  that  may  be  farm- 
generated.  Also,  hostility  exists  somewhat  in  certain  fractions  of  so- 
ciety toward  chemicals  and  toward,biological  innovations. 

We  clearly  have  limited  resources  in  agriculture.  The  area  of  soil 
conservation  is  one  of  growing  concern.  The  area  of  adequacy  of 
water,  the  efficiency  of  water  use  will  certainly  become  more  im- 
portant to  our  agriculture  in  this  changing  environment. 

Energy,  although  it  is  not  center  stage  at  the  moment,  does  have 
a  key  role  in  a^culture  ui  terms  of  the  energy  requirements  in 
fertilizer  and  fuel,  and  undoubtedly  at  some  time  down  the  road 
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energy  cost  components  will  again  become  troubling  for  agricul- 
ture. 

'As  well  as  these  national  issues,  there  is  a  set  of  international 
factors,  the  fact  we  are  so  successful  in  producing  commodity 
grains  that  we  need  to  export  a  large  proportion  of  those  grains. 
Export  markets  grew  in  the  1970's,  but  we  learned  that  they  are 
subject  to  dramatic  year-to-year  variations.  Such  fluctuations  may 
represent  changes  in  other  exporters,  subsidies,  et  cetera,  or  it  may 
represent  countries  that  are  aggressively  moving  to  self-sufficiency 
themselves,  or  even,  as  in  some  cases,  a  movement  from  importers 
to  self-sufficiency  to  becoming  exporters.  So,  clearly,  in  this  chang- 
ing, dynamic,  and  increasingly  interdependent  world,  our  agricul- 
ture has  vulnerabilities  that  it  did  not  have  heretofore. 

There  also  has  been  discussed  in  earlier  testimony  this  afternoon 
on  changes  that  the  impacts  of  evolving  technologies  will  provide. 
Clearly,  one  feels  that  the  new  biotechnologies  are  going  to  be  very 
important  in  terms  of  our  agriculture  production  and  in  terms  of 
our  agricultural  input  industries.  New  biotechnologies  should  pro- 
vide a  lot  of  advantages  for  maintaining,  or  maybe  hopefully  in- 
creasing our  competitiveness. 

At  the  same  time,  but  probably  longer  term,  we  need  to  look  at 
what  biotechnology  will  do  in  terms  of  the  world  balance  of  agricul- 
tural competitiveness,  and  I  might  suggest  the  hypothesis  that 
these  biotechnologies,  as  was  brought  up  by  the  chairman  a  few 
minutes  ago,  may  have  in  the  longer  term  more  beneficial  impacts 
in  the  productivity  of  countries  outside  the  U.S.,  outside  the  devel- 
oped world,  than  within  the  developed  world. 

Examples  that  I  might  suggest  are  technologies  that  would 
enable  the  aluminum  toxic  soils  of  South  America  to  became 
highly  productive,  technologies  that  might  in  fact  produce  wider 
climate  tolerances  in  plants  and  allow,  for  example,  the  USSR  to 
be  a  more  steady  producer  of  its  needs.  Thus,  we  need  to  prepare 
ourselves  to  cope  with  such  changes  that  may  be  accomplished. 

With  such  changes  through  the  new  biotechnologies,  that  I  think 
are  clearly  on  the  horizon,  what  then  can  we  do  to  better  the  posi- 
tion of  U.S.  agricultural  production  arid  input  industries  to  cope  in 
the  future.  Research  and  technology  is  very  key.  At  the  top  of  the 
list  I  would  put  people;  In  recent  decades  has*  I  don't  think  agricul- 
ture obtained  its  fair  share  of  the  most  creative  minds. 

The  National  Science  Foundation  special  postdoctoral  fellowships 
mentioned  earlier  are  a  very  creative  way  to  attract  these  minds 
outside  of  agriculture  into  agricultural  research.  I  think  we  have  a 
m^jor  responsibility  to  inform  young  people,  at  a  decisionmaking 
time  in  their  lives,  about  the  challenges  that  agriculture  offers  at 
this  time,  so  that  more  of  them  will  be  attracted  to  solve  some  of 
these  very  challenging  and  very  exciting  problems. 

After  people,  I  would  emphasize  training.  Clearly,  we  need  to 
train  our  scientists  in  the  new  technologies.  We  not  only  need  to 
train  new  scientists,  but  we  need  to  establish  programs  to  retrain 
established  scientists  in  these  newer  technologies.  One  of  the  diffi- 
culties that  I  foresee  at  this  time  is  the  inadequate  number  of'sci- 
entists  trained  in  the  agricultural  sector  that  are  at  the  cutting 
edge  of  biotechnology,  and  so  there  will  be  a  somewhat  difficult 
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period  in  the  short  term  in  providing  enough  internal  training  ca- 
pabilities to  meet  the  training  needs  that  exist. 

The  third  ingredient  of  this  changing  environment  in  research 
and  science  to  cope  with  is  the  funding  area.  Clearly,  we  need  new 
research  initiatives  to  meet  these  challenges.  If  one  looks  at  the 
health  science  and  the  medical  field,  competitive  grants  over  the 
last  several  decades  have  enabled  that  area  to  build  a  significant 
base  of  science,  on  which  to  provide  new  technologies  and  new  op- 
portunities. 

The  agricultural  community  a  few  years  ago  initiated  a  modest 
competitive  grants  program.  I  am  encouraged  by  the  modest  com- 
petitive grants  program  at  USDA  that  is  being  proposed  for  the 
fiscal  year  1985  budget  in  the  biotechnology  area. 

As  previous  speakers  have  indicated,  tliere  is  substantial  addi- 
tional need  beyond  the  dollars  that  are  being  now  proposed,  and 
one  would  hope  that  aggressively  in  the  next  few  years  one  can 
provide  additional  dollars. 

I  would  like  to  comment  briefly  on  the  type  of  competitive  grants 
that  I  think  might  be  most  useful.  Historically,  most  of  our  com- 
petitive grants  have  been  single-investor-  single-discipline  grants. 
Because  of  the  multidisciplinariness  of  agriculture,  I  think  it  is  de- 
sirable that  a  percentage  of  these,  a  percentage  established  in  ad- 
vance of  competitive  grants,  be  in  fact  for  multiinvestigator,  multi- 
discipline  initiatives.  These  will  address  more  effectively  the  prob- 
lems that  exist  in  agriculture.  As  the  following  speaker  will  com- 
ment, the  McKnight  Foundation  is  a  modest  example  of  that  type 
of  multidisciplinary,  multiinvestigator  initiative. 

In  addition  to  the  advantages  in  terms  of  doing  the  science,  I 
think  there  are  megor  advantages  in  multiinvestigator,  multidisci- 
pUne  initiatives  in  terms  of  training  people.  We  need  scientists  who 
are  going  to  be  very  comfortable  in  working  across  disciplines.  In 
general,  our  training  system  at  this  stage  does  not  create  these 
multidisciplinary  scientists,  and  I  think  such  training  in  the  future 
would  provide  scientists,  whether  they  work  in  industry,  in  Govern- 
ment, or  in  academe,  training  in  ah  environment  that  would  make 
them  comfortable  in  win-win  games  in  multidisciplinary  interac- 
tions. 

I  comment  next  about  facilities,  especially  the  mstrumentation 
that  will  be  needed  to  do  biotechnologies  significantly  different 
what  is  used  now  in  established  type  technologies.  We  are  clearlv 
going  to  have  to  provide  funding  to  update  our  facilities  to  match 
the  needs  of  these  sciences. 

The  science  and  technology  opportunity,  as  I  mentioned  in  my 
opening  comments,  is  fantastic  at  this  time,  but  the  science  and 
technology  opportunity  is  not  unique  to  the  United  States  at  this 
time.  If  re  compare  what  we  are  doing  with  the  United  Kingdom 
or  with  Australia,  I  think  we  have  some  cause  for  concern. 

I  recently  had  the  opportunity  to  be  a  member  of  an  outside, 
review  committee  for  the  plant  industpr  division  of  the  Australian 
Ck)mmonwealth  Scientific  and  Industrial  Research  Organization.  I 
was  impressed  by  the  advances  that  they  have  made  in  inserting 
the  newer  technologies  broadly  across  their  plant  science  research 
activities. 
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Clearly  in  these  areas,  the  new  techniques  including  genetic  en-' 
gineering,  monoclonal  antibodies,  and  otner  bioengineering  areas 
are  going  to  be  key,  and  I  think  as  our  base  of  information  expands 
there  will  be  sets  of  other  techniques  that  will  also  become  impor- 
tant. 

There  have  been  many  activities  up  to  this  stage  that  have  iden- 
tified what  are  the  priority  areas  that  should  be  pursued.  I  mention 
one  example,  and  this  is  not  to  exclusively  indicate,  but  only  an  ex- 
ample, the  1982  Cosepup  report  [Committee  for  Science  and  Engi- 
neering for  Public  Policy]  indicated  what  it  thought  were  priority 
areas  in  the  plant  sciences,  and  it  is  m^  understanding  that  a  simi- 
lar activity  will  be  going  on  in  1984  with  respect  to  the  animal  sci- 
ences. 

We  need,  clearly,  to  expand  the  science  base  in  agriculture. 
These  new  technologies  will  rely  on  molecular  levels  of  approaches 
as  opposed  to  nonmolecular  levels  in  the  past,  and  in  general  we  do 
not  have  a  very  good  base  in  identifying  what  are  the  target  mole- 
cules that  will  be  important  in  terms  of  genetic  engineering  in 
plants,  or  in  terms  of  genetic  engineering  in  animals. 

We  need  to  move  toward  understanding  what  are  the  regulatory 
aspects  in  gene  expression,  regulatory  in  the  sense  of  turning  on 
and  turning  off  gene  systems,  because  I  am  convinced  that  that 
knowledge  will  be  key  for  the  agrichemical  input  industry  of  the 
future. 

We  also  need  to  recognize  that  we  are  not  restricted  to  the  genes 
that  nature  has  so  far  evolved.  Chemistry  is  at  the  stage  now 
where  we  can  begin  to  think  about  designing  genes  which  could  be 
superior  genes  and  improve  various  aspects  that  we  may  wish  in 
crops  or  in  animal  situations. 

These  new  technologies  then,  we  can  say  broadly,  are  .expected  to 
provide  products,  processes  or  services  for  many  needs  of  animal 
and  plant  agriculture.  They  will  clearly  have  high  potential  for  the 
United  States,  but  also  for  other  developed  couritries,  less  devel-' 
oped  countries,  and  the  centrally  planned  economies.  These  prod- 
ucts are  expected  to  decrease  the  cost  of  production,  increase  yield, 
reduce  vulnerability  to  stress  and  pests,  stabilize  yields,  reduce 
risks,  and  expand  the  useful  world  cropping  land. 

Where  are  we  at  this  stage?  Model  gene  transfers  have  already 
been  accomplished  in  experimental  plants  and  animals,  and  one  ex- 
pects that  within  the  next  year  or  so  transfers  of  simple  agronomic 
traits  in  plants  and  possible  use  of  characteristics  in  domestic  ani- 
mals will  be  accomplished.  However,  it  must  be  recongized  that 
these  new  technologies  are  relatively  untested.  Our  enthusiasm  is 
high,  but  their  utility  for  the  most  part  remains  to  be  demonstrat- 
ed in  the  marketplace. 

If  we  fund  and  create  a  substantial  new  base  of  scientific  infor- 
mation in  the  agricultural  sciences,  we  are  going  to  have  to  aggres- 
sively develop  effective  technology  transfer.  Various  experiments 
in  industrial  university  relationships  are  occurring  at  this  time  and 
from  these  experiments  we  will, find  the  ones  that  are  useful  to  du- 
plicate, and  the  unuseful  ones,  hopefully,  will  not'  be  followed. 
There  are  also  various  groups  meeting  such  as  the  academy's  group 
that  is  concerned  with  a  dialog  between  University,  Government, 
and  industry  people.  -  • 
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With  an  expanded  thrift  in  agricultural  science,  it  is  clear  also 
that  we  need  to  think  about  accountability.  With  an  expanded 
thrust  we  are  going  to  have  to  set  in  place  a  sophisticated  way  of 
evaluating  the  scientists  and  evaluating  the  science  that  is  occur- 
ring. That  sophisticated  way  certainly  has  to  emphasize  quality, 
and  I  hope  would  not  emphasise  only  quantity  such  as  the  number 
of  papers  that  might  be  published. 

Let  me  summarize,  then.  U.S.  agriculture  production  in  input  in- 
dustries will  need  to  compete  in  a  more  rapidly  changing  world  en- 
vironment. Many  factors  support  this  accelerated  rate  of  change. 
Several  factors,  people,  training,  funding,  facilities,  programs,  tech- 
nology transfer,  ana  accountability  are  identified  as  key  to  provid- 
ing a  strong  base  of  science  and  technology  to  maintain,  or  hopeful- 
ly even  increase,  the  competitive  position  of  our  U.S.  agricultural 
industries. 

I  thank  you,  and  would  be  happy  to  answer  questions. 

[The  prepared  statement  of  Mr.  Hardy  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown*  Thank  you  very  much^  Doctor.  Mr.  Roberts. 

Mr.  Roberts.  Yes,  Mr.  Chairman,  I  do  have  questions. 

I  want  to  thank  you.  Dr.  Hardy,  for  an  excellent  statement.  On 
page  3  of  your  statement  you  note,  and  I  am  quoting  here:  *'The 
economics  of  farming  is  changing  drastically  with  the  future  of 
many  farmers  uncertain."  I  would  say  that  is  certainly  a  true 
statement  out  in  my  country.  Then  you  go  on  to  say  in  the  >next 
paragraph  on  page  4:  "Future  agriculture  research  may  need  to 
focus  on  reducing  costs  of  production  in  order  to  maximize  return 
rather  than  maximize  yield."  Can  you  tell  me  where  you  are  in 
this  kind  of  program?  I  know  my  farmers  would  love  to  reduce 
their  costs  of  production. 

Mr.  Hardy.  I  think  one  can  make  a  rational  case  that  the  new 
biologies  should  allow  the  generation  of  technologies  that  may  be 
lower  cost  in  terms  of  inputs  then  maybe  some  of  the  technologies 
that  we  have  nbw.  If  one,  for  example,  looks^at  seeds  as  the  ulti- 
mate result  of  some  of  this  new  t^-chnolpgy— seeds  are  a  relatively 
easily  reproduced  and  not  hugely  energy  consumptive,  for  example, 
as  is  a  fertilizer. 

Having  said  this,  -one  has  to  admit,  however,  that  we  are  very, 
very  early  in  identifying  how  to  do  these  particular  things.  The  ex- 
ample of  a  self-fertilizing  nitrogen-fixing  plant  is  often  brought  up 
by  the  press.  Yet  the  reality  of  that^occurring  in  a  reasonable  time- 
frame I  would  judge  is  fairly  remote.  That  is  one  of  the  more  com- 
plex things  that  I  think  you  could  address. 

On  the  other  hand,  there  are  simple,  single  gene-type  situations 
that  within  a  few  years  we  are  going  to  be  able  to  move  and,  ex- 
press. 

Mr.  Roberts.  On  page^  7  you  co  into,  in  the  second  paragraph: 
''Research  is  needed  to  provide  the  basis  for  making  higher  value- 
in-use  products  than  commoditj?  grains.  Such  technology  could  sig- 
nificantly increase  the  competitive  position  of  U.S.  proauction  agri- 
culture"..Could  you  go  into  that  a  little  bit  more? 

I  was  intrigued  and  I  must  admit  I  didn't  pick-up  everything  you 
said  about  making  the  Soviet  Union  aisteady  producer.  That  cer- 
tainly got  my  ears  to  perk  up.  I  wondcved  if  you  could  amplify  a 
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little  bit  on  that.  I  am  not  sure  I  really  underhand  what  you  are 
saying  in  that  second'  sentence. 

Mr.  Hardy.  We  have  had  a  historic  ability  in  this  country  to 
overproduce,  especially  in  the  grain  area,  well  beyond  our  own 
needs,  and  maybe  beyond  the  world's  ability,  the  rest  of  the  world's 
ability  t9  pay  for  what  we  have  produced.  We  have  seen  that  in  our 
commodity  grains  in.  recent  year^. 

There  have  been  thrusts  in  the  past-rthere  were  thrusts,  as  I  un- 
derstand it,  in  the  1940's  in  terms  of  developing  regional  laborato- 
ries within  the  USDA,  to  seek  ways  of  developing  new  uses  for  ag- 
ricultural products.  I  think  with  the  new  sets  of  technologies  that 
we  have  at  the  moment,  that  it  is  appropriate  for  us  to  reexamine 
not  only  what  will  these  new  technok.gies  do  for  qs  in  terms  of  the 
producticn  end  of  agriculture,  but  what  will  they  do  for  us  in  terms 
of  converting  agricultural  products  f;o  something  that  has  high 
value  in  use  either  within  the  United  States  or  external  to  the 
United  States. 

Again,  I  cannot  give  you  hard  examples  of  what  the  specifics 
would  be,  I  think  there  is  a  major  opportunity  for  us  there. 

Mr.  Roberts;  If  you  need  some  samples  of  hard  red  winter 
wheat,  I  know  where  you  cart  get  some. 

On  page  12  you  state: 

We  need  also  to  understand  the  regulation  of  gene  expression  in  plant  and  animal 
cells.  Such  knowledge  will  be  a  key  in  developing  molecules  to  turn  off  or  turn  on 
genes  at  desired  times.  This  ability  to  regulate  genes  may  be  the  key  to  the  agri- 
chemical  input  industry  of  the  future. 

I  told  the  chairman  I  would  not  steal  his  line,  but  this  sounds 
like  a  desimer  gene  of  the  future.  At  any  rate,  do  you  mean  to  say 
that  you  think  you  can  come  up  with,  down  the  road,  something 
that  would  make  it  possible  for  Chairman  Browri  and  I  to  put 
FIFRA  on  a  long-term  basis?  9 

Mr.  Hardy.  That  is  a  little  complex  to  respond  to.  . 

Mr.  Roberts.  That  is  an  unfair  question  for  anybody,  I  under- 
stand that. 

Mr.  Hardy.  I  think  it  is  reasonable  in  our  evolving  knowledge  to 
suggest  that  we  will  be  able  to  identify  small  synthetically  pro- 
duced molecules  that  will  enable  us  to  turn  on  activities  in  a  plant 
at  an  appropriate  time  in  its  growtli  cycle.  Say,  for  example,  we 
may  incorporate  into  a  plant  the  ability  to  make  a  ,toxic  substance 
to  insects.  In  general  you  are  probably  not  going  to  want  that  toxic 
substance  produced  throughout  the  whole  life  of  the  plant. 

In  fact,  as  it  approaches  the  marketable  stage  you  probably  want 
very  little  of  that'  toxic  substance  so  that  it  would  not  carryover 
into  the  food  chain.  What  I  am  suggesting  here  then  is,  with  these 
new  genes  that  we  put  into  plants,  we  wfll  be  designing  molecules 
to  cause  their  expression,  their  functioning,  at  specific  useful  times 
in  the  growth  phase  of  the  plant.  One  could  make  the  same  argu- 
ment in  the  animal  agricultural  area. 

There  are  one  or  two  examples  now  known  in  science  where  we 
can  pdnt  to  exactly  an  example  where  that  is  occurring,  where  a 
small  molecule  is  causing  the  turning  on  of  a  particular  gene  that 
would  not,  without  that  smell  molecule,  be  turned  on  at  that  time, 
so  it  is  not  phantasy.  It  is  a  long-term  projection,  and  I  think  it  is 
an  important  opportunity. 
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Biotechnology  is  going  to  be  important,  I  think,  to  all  of  these 
segments  of  our  society.  It  will  be  important  to  our  agricultural 
production  industries.  It  is  going  to  be  important  to  the  competi- 
tiveness of  our  agriculture  input  industries,  which  will  be  kev,  if 
we  are  the  leaders,  in  terms  of  substantial  export  market  of  those 
agriculture  input  matefrteds. 

Mr.  Roberts.  Do  you  have  a  kind  of  policy  sharing  with  the  De- 
partment of  Agriculture  to  tho  extent  that  if  a  breakthrough  would 
occur  in  any  of  the  examples  that  you  liave  indicated  with  our  com- 
petitor nations  in  terms  of  feirm  expprts— this  is  a  ramblinjg  rose 
question — that  you  could  inform  the  Secretary  of  Agriculure  and 
those  of  us  who  devote  most  ,of  our  time  to  agriculture  program 
policy,  that  you  could  say,  look,  down  the  road  2  years  from  now 
we  are  very  close  to  a  breakthrough  in  regard  to—let's  just  take 
the  Soviet  Union,  and  they  will  become  a  more  steady  supplier. 

Obviously,  if  that  is  the  case,  barring  embargoes  and  things  of 
this  nature,  that  really  puts  a  different  light  on  the  supply  man- 
agement policy  alternatives  that  we  have  to  consider  before  the  full 
committee,  and  as  a  matter  of  fact  was  a  subject  of  debate  on  the 
floor  today.  I  am  just  wondering,  does  the  left  hand  know  what  the 
right  hand  is  doing  at  the  USDA  down  the  road  in  terms  of  these 
warning  flags? 

Mr.  Hardy.  I  doubt  that  industry  would  be  the  one  that  will 
have  the  best  tie  in  terms  of,  for  example,  is  a  crop  that  is  going  to 
be  aluminum-resistant  being  developed  in  Scuth  America,  or  is  a 
crop  that  is  going  to  be  more  climate  tolerant  being  developed  in 
the  U.S.S.R.  I  think  there  are  other  sources  that  one  is  going  to 
have  to  rely  on,  other  than  industry.  Industry's  focus  is  going  to  be 
more  on  those  agriculture  input  industries  where  industry  feels 
there  is  an  opportunity  to  market  products. 

Clearly,  we  are  going  to  have  to  watch  carefully  what  is  going  on 
in  the  rest  of  the  world,  and  my  hypothesis— and  it  is  only  a  hy- 
pothesis, at  this  stage— is  that  biotechnology  long  term  may  have 
more  impact  outside  the  United  States  than  within.  That  it  may 
reduce  th6  competitive  advantage  of  U.S.  production  agriculture, 
and  this  is  a  long-term  situation. 

Mr.  Roberts.  That  is  what  I  am  talking  about. 

Mr.  Hardy.  Well  beyond  the  year  2000.  I  think  we  need  jto  get 
the  best  minds  together  to  address  the  reality,  the  best  thinking  in 
terms  of  is  that  highly  probable.  If  that  is  highly  probable,  then  we 
need  to  start  to  do  research  in  terms  of  what  other  crops,  what 
other  products  can  we  produce. 

Mr.  RoBEiiTS.  Are  you  sharing  this  kind  of  information  with  the 
USDA?  That  is  really  what  I  am  asking. 

Mr,  Hardy.  We  are  sharing  this  suggestion  broadly.  Th^re  was  a 
meeting  that  we  had  at  the  National  Academy  of  Sciences  2  weeks 
ago  on  technology  projections  and  foreign  relations.  I  talked  at  that 
meeting,  and  that  was  one  of  the  pomts  that  I  raised  at  that  par- 
ticular meeting.  There  was  a  broad  attendance  from  across  the 
Washington  community  that  was  at  that  meeting.  Let  me  empha- 
size, however,  it  is  a  hypothesis. 

Mr.  Roberts.  Yes,  I  understand  that 
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Mr.  Hardy.  At  this  stage.  Shorter  term  biotechnology  is  going  to 
increase  the  competitive  advantage  of  U.S.  agriculture.  It  is  the 
longer  term  one  that  I  have  some  concerns  about. 

Mr.  Roberts.  But  you  are  making  a  point  that  on  the  strings  of 
such,  the  future  of  farm  programs  hang.  If  you  increase  that  yield 
to  the  extent  both  in  this  country  or  in  any  other  country  and  your 
farm  supply  management  program  doesn't  work  for  many  different 
reasons,  many  of  the  projections  that  we  have  to  rely  on  are  simply 
not  accurate. 

*  I  might  add  you  might  share  that  with  my  colleague  from  Mis- 
souri who  just  got  $450,000  for  the  University  of  Missouri  to  do  all 
that  kind  of  planning  I  don't  have  his  attention  right  now,  but  at 
any  rate  I  would  hope  that  the  USDA^  that  you  would  work  in 
close  contact  with  the  USDA.  I  think  it  js  fascinating. 

Mr.  Hardy.  Let  me  add  there  are  I  think  excellei\t  relations  de- 
^^i^Pi^^'^®^^^^"  ^^^^^  ^nd  stgriculture,  .as  represented  by  the 
USDA.  The  fact  that  we  are  doing  a  study  of  ARS  at  their  request 
in  terms  of  where  are  the  best  places  for  them  to  focUs  at  this  par- 
ticular time  is  one  example. 

Mr.  VoLKMER.  If  the  gentleman  from  Kansas  will  yield,  you  got 
my  attention  on  the  floor.  You  don't  get  any  more. 

Mr.  Roberts.  I  have  no  further  questions,  Mr.  Chairman.  Thank 
you  for  the  time,  Mr.  Chairman. 

Mr.  Brown.  Does  the  gentleman  from  Missouri  have  any  ques- 
tions? 

Mr.  VoLKMER.  I  have  no  questions. 

Mr.  Brown.  Dr.  Hardy,  we  just  have  a  few  minutes  and  then  we 
will  recess  for  a  vote,  but  I  am  very  much  impressed  by  your  state- 
ment. This  may  be  one  of  the  most  focused  hearings  on  the  area  of 
plant  biotechnology  that  has  been  held  in  the  Congress.  It  is  my 
intention  to  make  sure  that  the  printed  proceedings  of  this  hearing 
are  widely  distributed,  not  only  to  the  committee  members  but  the 
Appropriations  Committee  members  and  other  Members  of  Con- 
gress. I  think  we  are  the  stumbling  block  right  now  in  perceiving 
some  of  the  potentials  for  moving  ahead  in  this  area. 

Having  said  that,  you  point  out  in  your  own  statement  on  page  4 
the  need  for  agriculture  to  communicate  more  effectively  with  soci- 
ety, so  that  societv  can  have  a  more  balanced  view.  As  agriculture 
becomes  the  smaller  and  smaller  percentage  of  the  total  of  society, 
this  becomes  more  and  more  important.  I  hope  that  you  will  see 
part  of  your  role  on  the  Board  on  Agriculture  at  the  NEC  as  facili- 
tating this  interaction.  I  think  you  have  a  great  opportunity  on  the 
Board,  and  I  wonder  if  you  perceive  it  that  way. 

Mr.  Hardy.  I  think  it  is  a  broadening  arena,  and  clearly  the  con- 
sumer has  I  think  an  increasing  interest  in  agriculture.  If  one 
thinks  of  recent  reports  like  the  possible  relationship  between  food 
and  cancer,  I  think  that  consumer  interest  will  tend  to  grow  in 
temis  of  what  foods  will  provide  long-temi  health,  whether  that  is 
health  of  the  immune  system  or  the  neural  system  or  other  as- 
pects,  and  so  I  think  there  is  an  opportunity,  just  as  you  have  said, 
for  the  BDard  on  Agriculture,  and  I  think  there  is  also  an  opportu- 
nity in  agricultural  research,  to  address  some  of  those  aspects. 

Mr.  Brown.  As  a  part  of  our  effort  to  educate  the  Congress,  what 
we  need  to  emphasize  is  the  possibility  that  we  are  lagging  behind 
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some  other  countries,  and  I  note  your  complimentary  remarks  with 
regard  to  the  progress  being  made  in  regard  to  Australia.  The 
Members  of  Congress  and  the  United  States  in  general  would  feel 
very  bad  if  a  small  country  like  Australia  were  to  get  ahead  of  us 
in  an  area  like  this.  Would  it  be  possible  for  you  to  provide  the 
committee,  for  this  hearing  record,  some  additional  information 
based  on  your  study  in  Australia? 

Mr.  Hakdy.  I  would  be  happy  to  submit,  after  I  get  back  to  Wil- 
mington, a  comment  on  that.  It  is  a  small  activity  in  dollars,  $15 
million  approximately,  but  it  is  a  concentrated  activity  in  terms  of 
the  plant  sciencec  and  the  integration  of  biotechnology  that  I  don't 
think  I  have  seen  elsewhere  in  the  world,  with  the  exception  of  the 
Plant  Breeding  Institute  in  the  United  Kingdom. 

Mr.  Brown*  We  would  appreciate  it  if  you  would  do  that.  We 
will  keep  the  record  open  for  it.  Much  as  I  would  like  to  continue 
further  with  you,  I  think  that  we  will  recess  at  this  point  and 
excuse  you  so  that  we  can  proceed  with  the  additional  witnesses. 

[The  information  follows:] 
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E.  I.  Du  PoNT'DE  Nemours  5i  Commny 
Wilmington,  Delaware  19898 

r,        I  ^ 

eSNTRALRCSCARCH  *  DCVKU}PMKNT  OCPARTMCNT 
CX^RfVI MENTAL  STATION 


Junt  7.  lo^A 


Honocablo  Congcossniu  Qeocgo  C.  Bcown.  Jc.  ChiLcun 
U.S.  Houso  of  RtpcesontatLvos 
CouLttto  on  Mcicultuce 
Subconmittoo  on  DtpactKont  Optcitions, 

Rtioicch  i[;d  FocoLgn  ^9cicultuco 
Kooi  1301,  Longvocth  Houso  Oftico  Building 
Washington.  d.C.  20515 

Peac  Congcossaan  Bcown: 

Ths  following  coamonts  will  amplify  my  bcief  stataasnt  on 
tho  Australian  CoMKonvoalth  Sciontif Ic  and  Industcial  Rooaaccb' 
Ocganization's  Plant  Industcy  Division.    This  infocaation  is  bas«d 
on  ay  ■•■bocship  in  a  ceviow  panal  toc  this  Division  in  Hacch  1984. 

Tho  Division  is  hoadod  by  Dc.  Janos  Poacoc);.  one  of  the 
world' 8  loading  plant  Koloculac  biologists.    It  Is  suppoctod  by 
the  Austcallan  govecnaant  and  a  modest  aaount  of  contcact  cosoacch 
to  a  total  extent  of  about  tis  aLllion  suppocting  appcoxlaataly 
140  PhD-lovol  pocMahoht  staff  scientists.    Its  function  Is  to 
pcovidQ  a  base  of  undoes tanding  foe  tho  plant  sciencos  from  which 
Australian  stato  and  pcLvate  labocatoclos  cau  gonocato  new  plant 
vacLotlos  and  othoc  products; 

This  Division,  In  my  judgnent.  is, one  of  the  tvo^ most 
oustanding  concontcatod  pcogcams  in  plant  moleculac  biology  that 
now  exist  anyvhoco  in  hhe  vocld.    The  othec  one  is  the  Plant 
Brooding  Institute  at  Cambcidge  in  the  U.K.  *The  AuaCcallan 
Division  is  ocganized  on  a  pcogcan  basis  ,vhich  beings  togethoc  a 
vacLoty  of  pooplo  f com  diffocent  disclplinacy  acoas.    Thoce  ace  a 
total  of  twelve  pcogcxK  acoas.    Some  of- those  pcogcaas  aceas  ace 
involved  with  tho  koloculac  basis  foe  plant  iapcovoaont.  plant 
gcouth  and  dovelopaont.  cegulation  of  plant  stocaga  pcotems. 
photosynthotic  pcocosses.  nit'cogen  In  agclcultuce.  veed  contcol. 
ccop  adaptation  and  agclcultucal  systeas.  and  dcy  land  ccops  and 
soils.    A)"»'^ct  ull  Ok  Lueiitt  ^■.o;:?***  had  tho  now  tochniques  in 
bio^^vy  incocpocatod  vithln  thoic  activities  to  sobo  extont.  This 
->as  achieved.  I  be  I  leva,  in  lacge  pact  to  'the  stcong  lead^cship 
and  the  .ftcong  ssientiflc  skillif  of  the  division  head  in  those 
acoas.    It  May  bo  appcopciate  foe  U.S.  agclcultuce  to  examine  this 
■odol  as  Moleculac  biology  bocoMOs  a  aoce  iapoctant  pact  of  U.S. 
agclcultucal  cosoacch  activities. 


Sincocely. 

R.  H.  r.  Hatdy^ 
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[Recess  taken.] 

Mr.  Brown.  The  subcommittee  will  come  to  order. 

I  wonder  if  Dr.  Caldecott  would  come  forward.  Dr.  Caldecott,  we 
apologize  for  the  disruption  to  the  schedule.  I  am  sure  you  appreci- 
ate the  problems  we  are  suffering  under  here  with  the  members 
wandering  in  and  out  as  they  are.  I  am  going  to  ask  you  to  go 
ahead  and  present  your  testimony  so  that  we  can  move  along  as 
fast  as  possible  in  the  event  we  have  another,  rollcall.  Would  you 
proceed  with  your  testimony? 

STATEMENT  OF  RICHARD  S.  CALDECOTT,  DEAN,  COLLEGE  OF 
BIOLOGICAL  SCIENCES,  UNIVERSITY  OF  MINNESOTA 

Mr.  Caldecott.  Thank  you  very  much,  Mr.  Chairman. 

My  name  is  Richard  Caldecott.  I  am  currently  dean  of  the  Col- 
lege of  Biological  Sciences  at  the  University  of  Minnesota,  a  posi- 
tion which  I  will  relinquish  in  the  middle  of  the  month  to  take  on 
another  position  for  the  president  of  the  university  for  technology 
transfer. 

Mr.  Brown.  We  haven't  hired  you  out  in  California,  have  we? 
Mr.  Caldecott.  Not  yet. 

I  want  to  emphasize  that  I  am  not  here  to  speak  for  the  Univer- 
sity of  Minnesota.  When  your  subcommittee  requested  that  a  repre- 
sentative of  the  McKnight  Foundation  come  forward  and  talk 
about  their  program,  the  director  of  the  McKnight  Foundation  in- 
dicated that  he  wasn't  available  and  asked  me  if  I  would  come  in 
his  stead. 

I  accepted  that  challenge  with  a  good  bit  of  enthusiasm  because  I 
think  what  the  McKnight  Foundation  has  done  is  a  unique  and  a 
bold  initiative,  the  kind  of  initiative  that  surely  must  be  emulated 
by  t"he  Federal  Government  and  various  of  its  granting  agencies  if 
we  are  to  succeed  in  this  competitive  world  that  we  current  exist 
in. 

Before  I  provide  the  rationale,  however,  for  the  establishment  of 
the  McKnight  Foundation  program,  I  would  like  to  diverge  and  ad- 
dress the  issues  of  the  draft  charter  which  I  was  asked  to  comment 
upon.  I  think  it  is  very  important  to  make  it  clear  that  we  cannot 
emphasize  too  strongly  in  this  country  the  great  success  that  the 
scientists  have  had  following  World  War  II.  It  was  virtually  all 
made  possible  by  funds  that  were  provided  by  the  Federal  granting 
agencies  to  m^jor  research  universities. 

Now  the  support,  as  you  well  Icnow,  is  given  primarily  through 
peer  review  awards  for  research  and  training  that  were  given  to 
individual  scientists  for  studies  that  for  the  most  part  were  discipli- 
nary in  nature.  I"  think  that  with  the  exception  of  the  USDA,  which 
was  really  not  a  significant  party  in  the  process,  the  infrastructure 
that  has  been  developed  is  unmatched  anywhere  in  the  world  and 
indeed  I  feel  that  much  of  what  we  are  here  to  talk  about  now  is 
how  we  bring  the  USDA  to  that  kind  of  an  infrastructure. 

I  think  at  the  same  time  that  we  have  this  excellent  infrastruc- 
ture, we  must  not  stand  pat  with  what  we  have  because  it  would  be 
a  tragic  mistake.  It  would  be  a  particularly  tragic  mistake,  as  it  re- 
lates to  agriculture.  What  I  would  like  to  do,  Mr.  Chairman,  is 
make  a  few  assertions  to  get  them  on  the  record  that  I  think  the 


35 


subcommittee  might  wish  to  think  about  now  and  in  its  future  de- 
liberations. "  * 

First  and  foremost,  the  integrity  of  that  peer  review  process  to 
which  I  referred,  it  seems  to  me,  must  be  protected  and  must  be 
expanded  with  respect  to  general  support  for  the  scientific  commu- 
ni^  and  specific  support  in  agriculture. 

Second,  that  a  rigorous  process  absolutely  must  be  developed  en- 
couraging and  reviewing  proposals  from  groups  of  scientists  who 
wish  to  use  team  approaches  in  solving  problems  and  particularly 
m  training  students,  and  I  will  come  back  to  that  one  later  on  in 
niy  testimony. 

Third,  a  method  must  be  found  to  assure  that  the  rewards  from 
research  conducted  in  the  laboratories  of  U.S.  scientists  result  in 
employment  opportunities  in  this  Nation  and  appears  on  the  bal- 
ance sheets  of  U.S.  corporations  rather  than  on  the  corporate  bal- 
ance sheets  of  our  international  competitors. 

Fourth,  that  steps  must  be  taken  to  guarantee  that  both  the  sci- 
entific infrastructure  and  the  financial  support  provided  for  re- 
search and  trairu;4(,  v/ill  be  maintained  At  &  level  that  assures  that 
the  n9t\0P.^l  cQcSity  and  health  and  welfare  of  the  citizenry  never 
will  de  coiiii/ioniised. 

In  this  regard,  I  think  that  such  a  compromise  certainly  will 
occur  if  m^or  State-supported  research  universities  that  are  cur- 
rently under  great  stress  because  of  enrollment  declines  aren't 
funded  m  a  way  that  is  more  compatible  between  the  State  system 
and  the  Federal  system.  I  think  the  State  universities  at  the  cur- 
rent tme  are  in  real  jeopardy,  that  as  enrollment  falls,  the  number 
of  positions  that  they  have  in  those  institutions  is  going  to  drop  off. 
As  that  happens,  the  amount  of  research  that  is  getting  done 
within  those  institutions  will  decrease  in  a  proportionate  way. 

I  think  what  most  of  our  legislators  don't  take  into  account  when 
they  handle  the  funding  of  universities  is  that  the  faculty  in  those 
universities  are  doing  animmense^  amount  of  research  for  the  Fed- 
eral Government  which  pays  off  in  benefits  both  to  the  State  and 
to  the  Nation,  and  it  would  be  very,  Very  shortsighted,  indeed,  for 
them  to  cut  back  on  those  faculty  members. 

I  hope  then  that  you  will  address  at  some  time  during  your  delib- 
erations the  obvious  way  to  overcome  that  particualr  problem*  and 
that  IS  to  develop  somewhat  of  a^more  normalized  partnership  be- 
tween the  State  and  the  Federal  governments  in  terms  of  funding 
scientists.  I  could  recommend  to  you  a  procedure  that  has  been 
us^  by  the  Department  of  Agriculture  in  the  past  and  is  still  used, 
and  that  IS  the  full  funding  of  scientists  through*the  ARS  member 
universities.  I  happen  to  have  had  the  privilege  of  being  one  of 
those  for  11  years,  and  it  was  a  beautiful  relationship,  although  I 
might  add  always  ill-funded  and  I  guess  who  wouldn't  be? 

When  the  McKnight  FouhJation  decic'ed  to  undertake  a  program 
of  forward  looking  research  in  the  plant  sciences,  they  really  had 
one  principal  objective,  and  that  was  to  finance  state^f-the-art  re- 
search that  could  be  expected  to  have  a^positive  impact  on  agricul- 
tural production  in  the  year  2000  and  beyond. 

Now,  to  determine  a  strategy  that  would  likely  help  the  founda- 
tion achieve  this  goal,  a  series  of  meetings  were  held  with  me,  as 
the  program  chairman  since  the  beginning,  with  scientists  in  sever- 
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al  universities,  representatives  of  thfee  Government  agencies,,  and 
the  management  of  the  foundation. 

The  result  of  those  deliberations  with  that  group  of  individuals 
was  the  presentation  to  the  foundation  of  a  number  of  areas  that 
we  felt  needed  funding  for  interdisciplinary  research  and  for  indi- 
vidual program  research,  and  those  areas  I  have  listed  for  you  on 
page  4  of  the  submitted  testimony.  I  know  time  is  short,  and  I  don't 
want  to  run  through  all  of  them.  Let  me  make  a  couple  of  com- 
ments. 

No.  1,  the  establishment  of  cell  and  tissue  culture  techniques, 
which  can  be  used  in  whole  organism  regeneration.  Fundamentally 
what  has  happened  in  the  last  few  years  is  that  plant  scientiste 
have  found  ways  to  grow  single  cells  m  culture  the  same  way  that 
bacteriologists  and  microbiologists  grow  micro-organisms  in  cul- 
ture. They  can  manipulate  the  cultured  medium  and  manipulate 
those  plant  cells  in  such  a  way  that  they  can  elicit  from  them  prod- 
ucts and  processes  that  can  be  of  benefit  to  agriculture. 

So  rather  than  having  to  go  to  the  field  and  ^ow,  perhaps,  as 
much  as  hundreds  of  acres  of  a  specific  variety  ot  com  or  soybeans 
or  wheat,  or  what  have  you,  they  can  do  a  good  bit  of  the  screening 
in  the  test  tube.  The  method  is  not  completely  perfected  yet.  They 
are  finding  that  it  has  got  a  few  vagaries  in  it  that  are  going  to 
require  a  lot  more  refinement.  But  that  kind  of  a  step,  once  per- 
fected, ought  to  allow  a  turnaround  time  for  a  new  variety  of  our 
economic  crops  instead  of  being  10  to  20  years  turnaround  timef, 
perhaps  in  2  or  3  years. 

I  would  make  a  comment  on  one  other  of  those  groups  of  areas 
that  I  listed  there,  just  because  I  think  it  would  give  you  another 
example  of  what  we  are  talking  about  rather  than  belabor  what  is 
in  the  submitted  testimony  anyway. 

Item  No.  6,  deals  with  the  molecular  basis^  of  the  response  of 
plants  to  fungi,  viruses,  bacteria  and  insects  and  the  impact  on  the 
environment  of  that  response.  What  I  would  like  to  point  out  to 
you  is  that  we  don't  know  yet  in  any  substantive- way  what  hap- 
pens  when  a  micro-organism  invades  a  plant.  We  have  nowhere 
near  the  ideas  on  what  happens  that  we  do  in  a  warm-blooded 
animal  system  where  you  are  all  very,  very  familiar  with  an 
immune  response.  ^ 

There  are  no  such  immune  responses  in  plants.  If  there  are,  they 
are  resident  in  the  few  celte  that  are  associated  with  the  infection 
of  the  fungus.  So  there  is  an  immense  amount  of  work  to  be  done 
in  the  area  of  what  I  would  call  host-parasite  relations  and  to  effec- 
tively succeed  in  that  area  could  be  monumental  in  its  importance 
to  agriculture. 

If  you  will  reflect  back  to  the  1920's  and  1930's,  when  rust  epide- 
mics literally  were  rampant  in  tlie  Mississippi  Valley,  talking 
about  stem  rust  epidemics,  one  of  the  things  that  saved  them  was 
an  arduous,  tedious  transfer  of  a  gene  from  one  species  of  wheat  to 
an  her  species  of  wheat  and  screening  process  that  took  about  15 
or  20  years.  Hopefully,  one/ could  do  that  in  a  matter  of  days  or 
weeks  or,  at  best,  months  using  some  of  these  modern  techniques. 

Now,  solutions  to  those  10  problem  areas  that  I  outlined  for  you 
on  pages  4  and  5  of  the  submitted  testimony  that  were  identified  as 
being  important  require  varying  degrees  of  integration  and  coordi- 
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nation  of  re^arch  interests  of  individuals  who  coipe  from  very  di- 
vergent backgrounds.  It  really  does  .need  everything  from  a  molecu- 
lar biologist,  perhaps  even  a  biophysicist,  to  a  plant  breeder  work- 
ing in  the  field. 

So  the  McKnight  l^rogram  was  designed  to  be  broad  enough  in 
scope  to  provide  funding  of  two  sorts.  The  first  was  for  a  promising 
young  scientist  who,  for  the  most  j)art,  was  working  in  relatively 
well  defined  areas  and  can  use  a  Sryear  period  for  concentrated 
studies.  Most  particular,  awards  are  not  unlike  the  awards  that 
you  typically  see  given,  by  the  Federal  granting  agencies  to  both 
new  oncoming  scientists  and  those  who  are  well  established. . 

The  second  and  the  perhaps  more  novel  thing  that  the -McKnight 
Foundation  did  waa  to  fund  groups  of  individuals  whojare  working 
m  an  interdisciplinary  mode  to  try  and  accomplish  objectives  that 
no  one  of  them  could  accomplish  using  their  own  individual  tal- 
ents. 

So  really  it  was  a,  pooling  of  diverse  talents,  and  I  think  if  we 
succeeded  in  doing  anything,  it  is  bringing  those  kind  of  groups  tor. 
gether  both  in  the  universities  that,  have  been  supported  and  also 
m  a  lot  of  universities  that  were  not  supported  and  saw  the  chal- 
lenge. 

Obviously,  the  McKnight  Foundation,  knew  that  it.  couldn't  pro- 
vide funding  for  all  the  programs  that  were  worthy,,  so  they  wanted^ 
to  find  a  way  to  play  this  extremely  important  key  role  and  then 
be  a  stimulus  for  support  by  others  and  particularly  by  the  Federal 
granting  agencies.  From  what  I  have  seen,  it  looks  like  they  have 
succeeded. 

It  was  also  decided  that  the  programs  'that  were  to  be  financedt 
had  to  earmark  maior  fractions  of  the  funding  for  graduate  stu- 
dents. This  IS  something  that  we  too  often  neglect  and  indeed  one 
of  the  problems  that  university  scientists  have  had  with  the  Feder- 
al grantmg  agencies  over  the  years  is  that  the  granting  agencies 
have  wiped  out  the  requests  for  support  of  graduate  students. 

I  was  pleased  to  note  recently  that  I  understand  the  Director  of 
NSF  has  reversed  that  policy  and  has  been  encouraging  that  as  a^ 
method  of  fundmg  students,  After  all,  it  is  these  people  that  are 
being  funded,  the  young  people  that  are  being  funded  as  graduate 
students  and  post  doctorates  that  are  really  the  future  of  science  in 
this  country.  It  is  not  the  old  guard,,  such  as  me  and  many  others, 
who  are  represented  in  this  room. 

Now,  it  was  agreed  by  our  committee,  which  the.McKnight  Foun- 
dation supported  fully,  that  the  funding  for  the  indiyiduab  awards 
would  fae  a  nonrenewable  commitment  of  $35,000  per  year  for  3 
years,  and  we  have  actually  made  10  such  awards  of  that  nature. 
Believe  it  or  not,  they  range  all  the  way  from  Vermont  to  Mon- 
tana, and  one  is  actually  at  the  Stock  Institute,  which  one  doesn't 
typically  think  of  being  a  plant  science  center. 

The  initial  funding  that  we  gave  to  the  interdisciplinary  awards 
ranged  from  $200,00()  to  $300,X!00  per  year  for  3  years.  We  have 
made  six  of  those  awards. 

The  foundation  reserves  the  option  to  continue  those  interdisci- 
plinary ayvards  for  periods  in  excess  .of  the  initial  3-year  com;nit- 
ment.  It  will  not  do  that  with  the  individual  awards,  so  there  will 
be  another  new  round  of  individual  awards,  an  announcementtfor  a 
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new  round  of  interdisciplinary  awards  with  the  expectation  that  a 
&?gn?licant  number  of  those  will  be  parried  forward  for  a  second 
round. 

The  total  amount  of  money  that  has  been  put  into  the  program 
is  $1,850,000  per  year  for  10  years,  and  I  think  it  is  rather  remark- 
able that  a  foundation  such  as  the  McKnight  Foundation,  which  is 
usually  associated  with  the  social  sciences  more  so  than  the  life  sci- 
ences, has  agreed  to  put  that  kind  of  money  in  over  a  10-year 
period. 

I  think  that  another  aspect  of  the  McKnight  Foundation  awards 
was  the  approval  by  the  Board  of  a  unique  review  process,  and  I 
want  to  describe  that  process  to  you.  because  I  think  it  is  very  im- 
portant. We  typically  in  our  academic  settings  request  that  the  pro- 
fessors who  receive  grants  come  forward  and  talk  6bout  those 
grants  at  a  variety  of  different  meetings  and  review  panels  and  the 
like,  leaving  behind  in  the  laboratory  the  people  who  have  done  an 
awful  lot  of  the  work.  So  that  one  of  the  features  that  has  always 
intrigued  me,  and  which  I  take  some  credit  for  talking  the  founda- 
tion into  doing,  is  giving  our  committee  up  to  $50,000  to  review 
those  programs  by  bringing  together  in  one  place  all'  of  those  indi- 
viduals who  are  trained. 

I  am  talking  now  about  the  students,  the  graduate  students,  and 
the  post  doctorates  along  with  their  mentors.  But  the  pfeople  who 
will  make  the  presentations  will  be  the  students  and  the  mentors 
will  sit' there  and  have  to  see  their  students  compared  with  the  stu- 
dents of  every  other  university  grouping  that  is  present. 

What  that  will  do  for  those  of  us  on  the  committee  is  allow  us  to 
make  the  kinds  of  comparisons  we  would  like  to  make  between  the 
quality  of  .  the  student  at  university  A  and  the  quality  of  the  stu- 
dent at  university  B.  And  I  think  that  is  going  to  be  extremely  im- 
portant to  us. 

Now,  the  foundation  was  aware  that  on  several  other  occasions, 
agencies,  Federal  agencies,  had  attempted  to  get  interdisciplinary 
research  started.  They  knew  that  the  proposal  that  were  submit- 
ted to  the  various  granting  agencies  were  often  wanting  in  terms  of 
scientific  rigor  and  also  obviously  in  auality. 

There  are  several  reasons  for  this  aeficiency  that  I  think  need  to 
be  brought  out  on  the  table  here  toyay.  The  overriding  one  no 
doubt  is  that  the  funding  of  scientists  by  the  granting  agencies  usu- 
ally emphasizes  the  individual  and  what  he  or  she  can  contribute 
scientifically  as  an  independent  investigator. 

Now,  typically  the  universities  reinforce  this  bias  and  the  way 
we  reinforce  it  is  by  making  our  .tenure  decisions  and  our  promo- 
tion decisions  on  the  basis  of  the  achievements  of  the  indiviaual  as 
an  individual.  A  system  that  is  driven  in  this  way,  both  by  the  Fed- 
eral agencies  and*  by  the  universities,  certainly  assures  that  the 
very  best  of  the  scientific  community  are  going  to  go  down  a  rela- 
tively narrow  path  and  in  so  doing  look  for  tenure  to  be  achieved 
and  their  own  merits  to  be  forthcoming  in  terms  of  salary  approv- 
al. 

Thei ,  is  no  doubt  in  my  mind  that  this  approach  will  continue 
and  must  continue  in  the  universities,  but  it  is  also  very  important 
that  the  universities  and  the  Federal  agencies  look  for  other  ways 
of  approaching  the  problem. 
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The  way  we  do  it  now,  we  ask  individual  investigators  to  learn 
more  and  more  about  less  and  less.  What  this  boils  down.to  is  what 
we  in  science  call  a  reductionist  approach  to  looking  at  scientific 
problems.  You  tear  the  thing  apart  and  look  at  smaller  and  smaller 
pieces  of  it.  There  is  very  little  attention  given  to  asking  what  hap- 
pens when  you  put  the  pieces  back  together. 

What  TO  do  know  in  the  biological  sciences  is  that  one  and  one 
never  makes  two.  One  and  one  always  makes  three,  or  fiye  or 
seven.  In  other  words,  the  parts  put  together  never  sum  up.to 
being  equal  to  the  whole.  The  whole  is  always  greater,  and  that  is 
something  that  requires  then  that  w.e  start  to  take  a  hard. look  at 
the  holistic  and  the  reductionist  approacHes  to  biology  all  at  the 
sametimQ.  ,  , 

1  Ihii^k  then  that  the  challenge  that  I  see  as  a  university  faci;iity 
member  and  that  I  hope  the  Federal  agencies  will  see,  and  which 
perhaps  you  could  encourage,  is  to  bring  down  that  system  of  put- 
ting all  the  dependence  on  the  individual  and  taking  a  much^closer 
look  at  interdisciplinary  teams  ar\d  groups  of  scientists. 

Now,  the  individuals  that  we  selected  to  advise  the  McKnight 
Foundation  were  verj^  mindful  of  all  these  considerations.  We^ 
talked  them  over  at  some  length,  and  those  individuals,  two  of 
whom  come  from  Federal  granting  agencies,  and  all  biit  one.other 
from  universities.  One  comes  from  the  Cargill  Cory,  in  Minnesota. 
Those  individuals  were  chojsen  for  their  expertise  as  scientists  anct 
administrators  and  people  who  h^ave  beep,  around  long  enough  tp 
have  a  feel  for  the  nature  of  the  problems  which  I  . have  been  de- 
scribing. ' 

I  think  they  have  done  an  absolutely  superb,  job,  arid  I  suppose 
you  would  expect  me  to  feel  that  way;  after  having  chaired  the  com- 
mittee, but  I  '.hink  they  have  done  a  superb  job  in, putting  forward 
a  unique  and  a  different  program.  :  I  ^ 

Now,  in  total,  we  received  148  requesfs  fgr  individual  .awards^ 
from  the  scientists  in  different  universities  in  this  cpuntry^  We  re- 
ceived 89  for  interdisciplinary  awards  for  research',  and  training, 
.  the  large  $200,000  tp  $300,000  awards.  :    .  V 

We  gave  Itf  .grants  away  to  individuals  and  si^  to  iiie  interdisci- 
plinary teams.^  Unfortunately,  the  proposals  we  received  w^re  quite 
mixed,  and  I  know  that  it  is  very  interesting  to  this  committee,  as 
to  why  this  occurred.  My  own.  view,  was  that  the  defipiencies  in  a 
number  of  the  interdisciplinary  proposals  were  almost  pnti^j^ly  re- 
lated to  the  fact  that  teams  of  investigatore.had.  never  got  into  the 
mode  of  worHing  together.  What  they  presented  tor  us'  was  a  collec- 
tion of  individual  proposals,  just  t^e  way  they  send  an  individual 
proposal  off  to  a  granting  agency.  >  "         /  , 

It  is  fair  to  say4;hat  wheii  we  got  through  looking  over  .aU  'those 
89  requests  foi^  support,  however,  thai  we  did  find  a.  number  of 
good  ones,  significantly  greater  than  those  we  could  fup,d.  T|iey 
should  have  be^en  f\indedl)y  us  had  we  had  the  money. 

So,  as  I  say,  we  funded  six.  We  probably  could  have  funded  10 
more  on  the^basis  {)f  merit.  We  certainly  couldn't  have  gone  any 
further.^  VS^hat  I  understand,  from  talking  to  my  colleagues  ^at'^. 
number  of  uniyerbities,jand^Cornell4s.arnong  them^  Wisconsin,  and 
others,  is  that  )yhat  happened  through  the  Mc|Cnight  J^oiihi^ation 
awards  Has  been  what  amounts  to  a  catalyst  ip  stimulating  the.adr 
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ministraticns  in  different  universities  to  take  a  hard  look  at  bring- 
ing interdisciplinary  teams  together.  So  I  think  that  while  the 
•foundation  has  spent  correspondingly  small  sums  of  money,*  the 
payout  might  be  very  large  indeed. 

Thank  you,  Mr.  Qiairman..  I  ani  prepared  to  answer  your  ques- 
tions. 

[The  prepared  statement  of  Mr.  Caldecott  appears  at  the  conclu- 
sion of  the  Hearing.] 

Mr.  Brown.  Thank  you  very  much,  Dr:^ Caldecott. 

Tell  me,  how  do  you  handle  the  overhead  charges  on  this?  You 
have  cited  just  the  grant  costs.  Do  you  absorb  that  in  the  founda- 
tion's general  overhead?  .  « 

Mr.  Caldecott.  We  made  the  arbitrary  decision,  and  I  want  to 
emphasize  that  I  wouldn't  sup^rt  such  a  decision  with'  a  Fecierai 
agency,  but  we  made  the  aroitrary  decision  that  the  McKnight 
Foundation  could  do  most  by  being  sure  that  there  was  some  self- 
help  from  the  institutions.  In  othier  words,  if  we  were  to  pay  full 
overhead,  and  it  varies,  as  yoii  well  know,  from  35  percent  to  75  or 
80  percent  depending  on  where  you  are,"  I  guess  if  we  paid  full  over- 
head, that  wouldn't  give  to  us  any  indication*  that  the  university 
wanted  to  be  a  part  of  this  thing.  So  we  decided  10  pendent  for 
overhead. 

Mr.  Brown.  That  is  not  precisely  the  question  I  had  in  mind. 
The  foundation's  own  overhead  in  connection  with  the  whole  pro- 
cess involved  here  of  selecting  the  grantees,  reviewing  the  propos- 
als and  that  sort  of  thing. 

Mr.  Caldecott.  Ovemead  is  fairly  minor  because  what  they 
really  did  was*  to  get  six  people  who  are  fairly  competent  in  their 
fields  to  turn  tHeir  efforts  to  this  program  for  a  total  cost  of  which 
I  am  not  sure,  but  I  am  certain  it  wasn't  the  full  year  equivalent  of 
a  Ph.D.  I  think  what  I  received  from  the  consulting  was  around 
$7,000  or  $8,000  for  the  effort.  ,  ,  . 

So  it  is  a  beautiful'  way  of  getting  a  lot  of  work  done  inexpensive- 
ly andiputting  the  resources  out'in  the  field. 

Mr.  Brown.  That,  of  course,  is  one  of  the  benefits,  of  having  a 

Erivate  foundation  or  private  sector  involved.  Governments  seem  to 
e  able  td  create  a  lot  more  overhead  during  this  process. 
Mr.  Caldecqtt.  I  think  necessarily  so,  Mr.  Chairman. 
Mr.  BrowN'.  Now,  I  am  particularly  interested  in  how  you  solve 
this  problem 'of  getting  adequate,  gonod,  high  quality  interdisciplir 
nary  proposals.  Tell  me  something  about  hoiy  you  went  about  tnis 

Srocess  of  getting  a  half  dozen  or  more  highly  qualified  people  in 
ivergent  fields  to  conae  together  around  one  significant  proposal 
that  wasn't  just  a  collection  of  their  individual  prpjE)osals? 

Mr.  Caldec6tt.  To  begin  with,  we  announced  through  the  foun- 
dation that  what  we  would  support  only  was^interdisciplinary  pro- 
posals, and  we  support  them  fairly  handsomely,  as  indicated,  up  to 
$300,000  a  year.  So  we  let  that  be  known  in  the  scientific  communi- 
ty. .  ^ 

We  already  knew  where  there  were  some  ^proposals,  some  re- 
search of  'this;type  going  on,  and  in  two  or  three  cases  those  places 
were  supported.  So  what  we  did  was  give' them  a  fiiiancidl  incen- 
tive and  money  talks,  dnd  I  think  that  is  really  the  Nvay  it  was 
done.  .   -  ' 
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Mr.  Brown.  Tell  me  this.  In  what  kind  of  setting  did  you  find 
these  people?  Were  thev  m  land-grant  colleges,  other  research  per- 
forming institutions  of  high^er  learning,  any  of  them  in  State  exi^r- 
iment  stations? 

Mr.  Caldecott.  Let  me  very  quickly  say  Stanford  University, 
Berkeley,  Davis,  Minnesota,  Michigan  State,  Wisconsin.  Berkeley  is 
the  land-grant  university  in  California,  as  you, may  know,  although 
Davis  has  an  experiment  station  director,  and  I  guess  it  is  consid- 
ered part  of  the  Iand-grant*system,  I  am  not  sure. 

Stanford  is  private.  The  experiment  station  directors  were,  of 
course,  involved  in  these  activities,  but  by  and  large  the  scientists 
were  drawn  from  departments  both  within  and  without  the  experi- 
ment station.  So  to  give  you  an  example  at  Minnesota,  about  half 
the  departments  are  in  the  experiment  station  and  the  other  Half 
are  not,  and  that  is  true  at  most  of  the  universities. 

Mr.  Brown.  Lsee. 

Mr.  Roberts. 

Mr.  PoBERTS.  I  have  no  questions,  Mr.  Chairman,  except  to  thank 
the  witness  for  a  very  fine  statement.  Thank  you,  gir. 
Mr.  Caldecoit.  It  is  a  pleasure  to  be  here.  Thank  you. 
Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  I  am  sorry  I  wasn't  here  for  all  the  testimony  and 
to  follow  on  a  little  bit  on  the  (]^uestion  of  the  chairman.  TKe  grants 
have  been  made  to  the  institutions  you  mentioned.  What  areas  are 
they  directed  to? 

Mr.  Caldecott.  They  tend  to  emphasize  molecular  biology,  but 
the  one  at  Stanford  bridges  the  molecular  biology  and  ecological 
environmental  areas,  particularly  in  stress  physiology  on  plants. 

Specifically,  the  one  at  Michigan; State  University  tends  to  con- 
centrate on  photosynthesis.  The  one  at  the  University  of  Minnesota 
tends  to  concentrate  on  improving  the  storage  protein  content  of 
com;  Davis,  CA,  on  host  parasite  relations,  in  other  words,  how 
microorganisms  infect  plants  and  why  and  what  the  molecular  biol- 
ogv  of  it  is. 

Mr.  Volkmer.  So  we  do  have  different  areas  in  which  they  are 
starting  their  research? 

Mr.  Caldecott.  Yes,  sir,  we  specifically  tried  to  choose  different 
areas. 

Mr.  Volkmer.  It  appears  also  that  the  research  basically  is  in 
are^  in  which  they  would  have  a  major  concern  within  that  State 
or  that  area  except  maybe  the  one  in  Michigan.  There  is  one  in 
Minnesota  and,  again,  one  in  California. 

Mr.  Caldecott.  I  think,  Mr.  Volkmer,  I  believe  the  kinds  of  re- 
search going  on  would  have  national  implications  and  broad  appli- 
cations across  the  Nation.  None  of  it  is  so  narrowly  focused  that  it 
IS  restricted  to  a  particular  geographic  area. 

Mr.  Volkmer.  I  agree  on  that,  but  it  does  have  implications 
withmthat  area? 

Mr..  Caldecott.  It  certainly  does,  yes. 

Mr.  Volkmer.  The  other  thing  I  would  like  to  know  is,  are  any  of 
the  research  investigators  also  working  in  conjunction  with  any  in- 
dustry? 

Mn  Caldecott.  Yes. 

Mn  Volkmer.  You  don't  have  to  name  any. 
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Mr.  Caldecott.  I  cannot  be  specific.  The  answer,  though,  is  yes, 
several. 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  Thank  you  very  much.  Dr.  Caldecott.  That  has  been 
very  helpful  to  us.  I  wish  we  could  operate  as  creatively  and  effec- 
tively here  in  the  Federal  Government  as  you  have  tnrough  the 
McKnight  Foundation. 

Mr.  Caldecott.  Thank  you  very  much. 

Mr.  Brown.  Next  I  would  like  to  call  Dr.  Sue  Tolin,  who  is' pro- 
fessor of  plant  pathology  and  physiology  at  Virginia  Poljrtechnic  In- 
stitute. 

We  welcome  you  here.  Dr.  Tolin,  and  look  forward  to  your  testi- 
mony. 

STATEMENT  OF  SUE  A.  TOLIN,  PROFESSOR,  PLANT  PATHOLOGY, 
VIRGINIA  POLYTECHNIC  INSTITUTE  AND  STATE  UNIVERSITY 

Ms.  TouN.  Thank  you,  Mr.  Chairman,  and  good  afternoon.  * 

I  am  Dr.  Sue  Tolin,  jprofessor  of  plant  pathology  at  Virginia 
Tech,  which  is  Virginia  s  land-grant  university.  I  teach  virology 
and  conduct  research  on  viruses  that  cause  diseases  of  magor  crops. 

I  also  conduct  basic  research  on  the  molecular  and  genetic  basis 
on  viral  pathogenesis  and  host  plant  response.  I  also  develop  virus 
diagnostic  techniques  and  work  with  plant  breeders  and  geneticists 
to  develop  crop  cultivars  resistant  to  certain  viruses.  I  currently 
also  hold  a  part-time  IPA  appointment  with  USDA,  Cooperative 
States  Research  Service  [CSRS].  Since  1979,  I  have  served  as  the 
U.S.  Department  of  Agriculture's  representative  to  the  NIH'  Re- 
combinant DNA  Advisory  Conmiittee  [RAC].  I  am  also  a  member  of 
the  USDA  Recombinant  DNA  Committee  representing  CSRS.  -  * 

I  thank  you  for  the  opportunity  to  appear  at  this  hearing  and  to. 
discuss  the  type  of  regulatory  approval  process  for  release  of  new 
organisms  that  I  believe  could  be  followed  to  insure  protection^  of 
the  environment  without  destroying  the  potential  of  biotechnology 
in  agriculture.  I  will  emphasize  in  my  remarks  those  new  orga- 
nisms in  which  recombinant  DNA  technology  has  been  utilized  in 
their  development,  although  I  recognize  that  biotechnology  can  be 
defined  to  encompass  a  much  broader  area. 

My  remarks  reflect  my  personal  views  as  an  agricultural  scien- 
tist and  are  not  necessarily  those  of  my  university  or  of  the  Depart- 
ment of  Agriculture.  They  are  perhaps  directed  more  toward  plants 
for  two  reasons:  One,  I  am  a  plant  scientist;  and  two,  current  regu- 
latory questions  concern  plants  and  associated  microorganisms. 

I  think  it  is  safe  to  state  that  agriculture  has  a  program  for  re- 
leasing organisms  into  the  environment.  It  is  often  called  farming. 
I  believe  it  is  also  safe  to  state  that  agriculture  does  and  will  con- 
tinue to  alter  the  environment  in  various  ways.  Much  agricultural 
research  is  directed  toward  reducing  risks  to  the  environment 
while  increasing  benefits  to  both  the  producer  and  the  consumer. 
Biotechnology,  in  my  view,  has  the  potential  of  reducing,  not  in- 
creasing,, ttie  risk  to  the  environment  of  releasing  organisms. 

It  is  widely  acknowledged  that  U.S.  agriculture  is  based  on  the 
cultivation  of  many  introduced  species  of  plants  and  animals. 
Many  of  our  treasured  ornamental  plants  and  domesticated  ani- 
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mals  are  also  introduced  species  and  none  of  these  have  really 
taken  over.  We  now  know  that  many  pathogens  and  pests  were  in- 
troduced inadvertently.  After  the  fact,  in  many  cases,  but  continu- 
ing today,  quarantine  laws  are  in  effect  to  limit  introduction  of  or- 
ganisms deemed  hazardous  to  human,  plant  or  animal  health,  or  to 
the  environment.  These  laws  are  enforced  by  USDA's  Animal  and- 
Plant  Health  Inspection  Service,  knovm  as  APHIS,  with  the  coop- 
eration of  State  agencies  and  with  many  agricultural  research  spe- 
cialists, particularly  pathologists  like  myself. 

Genetics  and  traditional  breeding  and  selection  techniques  have 
been  the  basis  for  research  to  improve  both  native  and  introduced 
species  for  increased  production  efficiency  and  traits  desirable  for 
food,  fiber,  or  aesthetic  purposes.  Many  of  these  have  been  alluded 
to  by  previous  speakers.  The  genetic  basis  for  important  traits  is 
known  in  many  cases,  and  genes  have  been  manipulated  by  breed- 
ers using  many  different  approaches.  Whatever  the  trait  might  be, 
or  however  it  has  been  manipulated,  new  varieties.or  cultivars  that 
are  developed  are  not  judged  to  be  new  organisms. 

The  new  or  modified  variety  is  subjected  to  the  same  rules  and 
regulations  for  research  and  commercial  purposes  as  were  the 
parent  organisms.  Protocols  are  in  existence  in  the  various  agricul- 
tural commodities  for  testing,  evaluating,  and  assessing  the  degree 
of  difference  from  standard  varieties.  There  is  a  vast  network  of  in- 
dividuals, froni  the  producer  at  the  local  level  to  the  researchers  at 
the  State  agricultural  college,  to  the  Federal  agencies  including 
EPA  and  PDA  who  are  involved  in  this  complex  process.  Field 
plantings  are  routinely  made  each  year  at  many  different  geo- 
graphical regions  for  the  purpose  of  both  develojping^and  testing  ge- 
netically modified  organisms. 

I  got  into  this  material  simply  to  provide  some  background 
before  I  mention  the^recent  developmente.in  molecular  biology  and 
biotechnology  which  other  sijeakers  have  talked  about.  With  these 
technologies,  new  opportunities  are  becoming  available  for  increas- 
ing our  understanding  of  the  structure  and  function  of  specific 
genes  in  plants  and  animals,  and  particularly  in  the  viruses  and 
microorganisms  associated  with  them*  There  are  now  many  exam- 
ples in  which  specific  genes  associated  with  pathogenicity  or  vsdth 
response  to  a  biological  or  physical  stress  imposed  on  a  plant  have 
been  isolated  and  cloned  into  another  host  by  recombinant  DNA 
techniques. 

Molecular  vectors  have  been  developed  and  used  to  manipulate 
the  genes  both  in  microorganisms  or  higher  organisms  in  ways  far 
more  precise  than  the  traditional  ways  of  crossing  or  mutagenesis 
that  breeders  have  used.  I  will  readily  admit  thatT)iotechnology  on 
the  molecular  level  is  in  its  infancy  in  agriculture.  The  potential 
has  been  recognized,  and  with  adequate  resources,  I  believe  it  can 
be  realized  in  the  near  future. 

The  new  organisms  must  first  be  produced,  after  the  desirable 
genes  have  been  isolated  ,and  the  regulatory  mechanisms  under- 
stood. They  must  be  tested  first  under  controlled  conditions  and 
then  under  natural  field  conditions  to  recognize  their  benefits  and 
potential  risks.  The  testing  and  later  commercialization  of  these 
modified  organisms  have  raised  an  enormous  number  of  questions 
and  have  produced  a  logjam. 
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To  look  at  how  we  get  out  of  that  log  jam,  let  me  speak  to  how 
we  got  to  where  we  are  now.  The  release  of  organisms  modified  by 
recombinant  DNA  techniques  has  required  review  and'approval  by 
the  NIH  Eecombinant  DNA  Advisory  Committee,  in  accordance 
with  the  ''Guidelines  for  Research  Involving  Recombinant  DNA 
Molecules."  The  National  Institutes  of  Health  has  promulgated  the 
guidelines,  but  other  Federal  agencies  have  been  eiyoined  'to ' 
comply  with  them  for  conduct  of  research  and  other  activities 
under  their  authority. 

Nonfederally  funded  organizations  have  practiced  voluntary^com- 
pliance.  The  RAC  has  utilized  the  expertise  of  scientists  from  sever- 
al disciplines  and  from  other  Federal  agencies  in  making  recom- 
mendations to  change  the  guidelines  as  additional,  scientific  infor- 
mation hasibecome  available.  Specific  requests  for  permission  have 
been  granted  to  conduct  experiments  requiring  approval. 

In  the  early  days  of  the  guidelines,  less  than  10  years  ago,  most 
experiments  required  review -and  approval.  In  the  political  climate 
of  those  early  days,  a  request  to  transform  a  plant  with  the  Ti  plas- 
mid  of  Agrobacterium  tumefaciens  was  denied  by  NIHv Agriculture 
complained  about  this  and  . began  to  work  with  NIH,  and  as  early 
as  1977  stated  that  we  were  interested  in  releasing  organisms  into 
the  environment  containing  recombinant  ^DNA.' 

Permission  was  later  granted,  but  at  first  only  at  the  P3  level  of 
containment.  After  review  of  a  number  of  similar  requests  and  es* 
tablishment  of  certain,  scientific  principles,  the  RAC  has  acted  by 
developing  a  generic  statement  for  classes  of  experiments.  These 
generic  statements  specify  the  conditions  under  which  research  can 
be  conducted  following  approval  of  a  local  ihstitutional  biosafety 
committee,  or  an  IBC,  which  is  formed  at  each  institution  conduct- 
ing the  research.  *  . 

The  vast  m^ority  of  research  in  progress  today  now  requires^ 
only  registration  with  the  IBC  or  is  exempt  from  the  guidelines. 
The  most  compelling  scientific  basis  for  establishing  the  exempt 
category  is  that  the  change  in  the  DNA  that  is  made  could  also 
have  occurred  by  processes  known  to  occur  naturally,  ^an^  that  is 
the  organisms  in  question  pose  no  threat  to  human  health,  agricul- 
ture or  the  environment.  Research  that  is  not  in  this  category  re- 
quires containment  primarily  because  the  organism  itself  poses  a 
risk,  not  because  the  recombinant  DNA  are  used. 

The  review  of  requests  to  release  organisms  containing  recombi- 
nant DNA  into  the  environment  is  of  course  in  the  early  stages, 
but  review  of  risks  associated  with  recombinant  DNA  has  been  the 
primary  business  of  the  RAC.  Based  on  its  previous  experience,  ap- 
provals  for  release  have  been  recomniended  by  the  RAC  when  it 
was  judged  that  the  alteration  of  the  genome  was  of  minimal  sig- 
nificance to  the  organism  and  would  in  no  way  be  analogous  to  in- 
troducing an.  entirely  new  organism. 

The  question  of  the  property  of  the  organism  and  the  environ- 
ment was  referred  to  the  Department  of  Agriculture's  Recombinant 
DNA  Committee,  and  the  Department  was  heavily  involved  in  the 
decision  on  the  organism  itself. 

In  future  reviews,  I  believe  that  initial  review  of  the  engineered 
organism,  the  nature  of  the  change  in  the  DNA,  and  the  method  by 
which  it  was  accomplished  should  be  either  by  the  RAC  or  by  pro- 
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cedures  that  they  develop  with  either  simultaneous,  pre-  or  post- 
review  bv  the  appropriate  agency  with  expertise  and  regulatory  au- 
thority for  the  organism  in  question  or  its  proposed  use.  In  this 
way,  the  RAC's  expertise  would  be  utilized  for  review  of  the  molec- 
ular nature  of  the  gene  8equence{s)  altered'  and  for  the  review  of 
the  characteristics  of  the  organism. 

Not  all  of  the  regulatory  processes  would  be  alike.  Several  agen- 
cies might  be  involved  in  this  type  of  process.  As  currently  done  in 
apiculture,  protocols  have  been  established  for  release  of  orga- 
nisms for  commercial  agriculture  which  are  based  on  long  experi- 
ence and  careful  observation  by- a  network  of  scientists. 

The  efforts  described  by  Dr.  Baumgardt  in  research*  education 
^d  extension  will  provide,  I  believe,  additional  scientific  informa- 
tion and  also » education  of  the  public  and  of  our  own  scientists  for 
using  this  type  of  regulatory  approach  for  organisms  and  is  of  im- 
portance to  agriculture. 

That  concludes  my  formal  remarks,  but  I  would  be  pleased  to 
answer  any  questions. 

Thank  you, 

[The  prepared  statement  of  Ms.  Tolin  appears  at  the  conclusion 
of  the.heanng.] 
Mr.  Brown.  Thank  vou.  Dr.  Tolin. 

The  subject  of  regulation  of  genetically  altered  organisms  which 
are  released  into  the  environment  has  been  the  subject  of  a  recent 
court  test,  has  it  not? 

Ms.  ToLiN.  Yes. 

Mr.  Brown.'  I  am  thinking  of  the  organism  which  had  the  capa- 
bility of  altering  the  ffost  resistance  in  certain  plants. 
Ms.  ToLiN.  That  is  right. 

Mr.  Brown.  What  is  the  current  status  of  that  situation? 

Ms.  TouN.  The  current  status  is  that  Judge  Sirica  granted  a  pre- 
liminary iiyunction  to  the  plaintiffs  on  that  particular  case,  and 
stopped  the  experiments  in  question  for  the  University  of  Califor- 
nia. '  >  ' 

He  also  said  that  the  NIH  should,  until  it  complies  with  the  Na- 
tional Environmental  Protection  Act  oh  this,  discontinue  reviewing 
proposals  for  experiments,  release  of  experiments  that  have  been 
funded  by  NIH  funds  or  conducted  in  institutions  having  NIH 
funds.  »  I 

Mr.  Brown.  Does  this  indicate  the  possible  need  for  the  estab- 
lishment of  some  structure  which  Would  provide  for  the  regulation 
of  this  situation?  You  have  indicated  that  you  fell  that  the  present 
system  of  reviews  was  adequate,  but  obviously  it  isn't  meeting  the 
whole  situation,  the  whole  heed?' 

Ms.  TouN.  It  is  not  meeting  the  entire  need,  and  perhaps  it  was 
the  process  of  review.  Now  NIH  does  review  these,  and  did  review 
th^e  proposals  iri  an  open  forum,  the  ones  that  are  in  question, 
and  it  was  available  for  public  comment.  However,  the  complaints 
came  after  the  decision  was  made,  so  that  the  NIH  was  not  able  to 
change  their  statement  or  their  judgment  on  why  they  approved 
the  release  until  after  it  was  already  made. 

As  I  said,  the  ruling  was  made  not  on  a  scientific  basis  butJt  was 
made  on  a  legal  ruling  that  the^National  Environmental  Policy  Act 
was  not  followed  in  that  NIH  did  not  file  an  environmental  impact 
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statement  for  their  program  for  release  of  genetically  engineered 
organisms. 

Mr.  Brown.  That,  of  course,  implied  a  finding  by  the  iudge  that 
the  activity  involved  had  come  through  the  purview  of  the  Nation- 
al Environmental  Protection  Act? 

Ms.  ToLiN.  Right. 

Mr.  Brown.  But  the  Congress  can  change  that  if  it  chose  to  do 
so?  . 

Ms.  TouN.  The  comments  of  members  of  those  involved  m 
making  these  approvals  stated  at  the  February  RAC  meeting  that 
they  did  not  recommend  filing  an  environmental  impact  statement 
because  they  felt  that  this  organism  would  have  no  effect  on  the 
environment.  * 

Mr.  Brown.  Mr.  Roberts.  ' 

Mr.  Roberts.  Sometimes  I  feel  like  that  organism,  Mr.  Chair- 
man. Thank  you.  ; 

Mr.  Brown.  Yoti  are  not  having  any  effect  on  the  environment. 

Mr.  Roberts.  I  am  not  having  any  impact  on  a  lot  of  things.  We. 
have  heard  the  argument  that  a  clear  Federal  etatiife— this  is 
along  the  same  lines  as^  the  chairman  has  iniiicated—fs  needed  to, 
what,  guide  the  approval  process,  and  that  this  might' reduce  the 
court  challenges  on  down  the  road.  Would. you  favor  such  a  stat- 
ute? I  am  not  making  aii  argument  for  or  afeainst.  I  just  want  your 
opinion.  j  ^ 

Ms.  TouN.  I  cannot  favor  such  a  statute  that  is  limited  to  the 
genetically  engineered  organisms.  I  think  the  scientific  iflfdrmation 
over  the  last  10  years  since  ^the  discQvery  of  the,  technique  has  not 
produced  information  stating  that  the  use  of  the  technology  actual- 
ly does  provide  a  risk,  and  I  think  \v;e  need  a  better  education  of 
the  public  ^^y  the  Scientists  involved  to/show  that  additional  legisla- 
tion is  not' needed  for  this  technology.  *'   ,  »  ^ 

Mr.  Brqwn.  Would  the^gentleman  yield? 

Mr.  Roberts'.  I  would  be  delighted  tq  yield  at  this  point. 

Mr.  Brown.  Dr.  Tolin,  the  argument  that  you  have  used  there, 
the  reasoning  that  you  have  used  there— we  arh  not  trying  to  be 
argumentative— is  used  frequently  in  situations  where  an^ntqr- 
prise  is  seeldng  to  avoid  regulatiqn.  This  applies  to  the  chemical  in- 
dustry and  Various  otiiers.  Whenever  we  have  a  bad  accident  in- 
volving a  pesticide,  for  exa\pple,  it  is  the  fjeneral  tei\or  of  the  in- 
dustry to  say,  well,  the  material  is  safe.  .  \ 

It  wasn't  used  according  to  the  label  instructions.  Genetically  en- 
gineered organisms  might  be  safeaf  they  were  handled  entirely  by 
scientists  who  understood  whatever  potential  hazard  they  had,  but 
in  this  fallible  world.pf  ours,  we  need  to  be  protected  against  mis- 
takes too,  and  for  that  purpose  we  sometimes  need  mechanisms. 
HaVQ  you  explored  that  Jine  of  reasoning  and  determined  if  it  has 
any  vdidity?  .        ^  «  ^       —  • 

Ms.  TouN.  Yes,  and  that  i^  why  Lbelieve  ^  ... 

Mr.  Brown.  Let  me  give  you  one  more  example.  Out  in  Califoiv 
nia  we  released  a  lot  of  sterile  males,  perfectly  harmless  as  far  as  I 
know,  .except .that  the  procedure— thia  is  insects. 

Mr*  Roberts.  I  was  going  to  aSk  you  for  a  clarification,  Mr. 
Chairman.       *>  - 
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Mr.  Brov^.  Perfectly  harmless  as  far  as  we  know,  except  that 
once  in  a  while  the  factory  producing  these  sterile  males  n>akes  a 
mistake  and  puts  a  lot  of  nonfertile— I  mean  it  hasn't  wo^-ked. 
Now,  you  mieht  say,  well,  if  the  process  works  well,  there  is  no 
need  for  regulation.  But  how  do  we  handle  the  process  if  it  doesn't 
work  well?  In  other  words,  should  the  fac^-^''«8  be  inspected^ 
Should  we  have  standards  that  only  one  in  a  *uuiion  can  fail  the 
test  of  sterility  or  whatever? 

Ms..  TouN.  What  I  am  saying  is  that  at  the  research  level,  I 
think  that  the  RAC  has  dealt  with  review  of  experiments  for  the 
research  level.  The  initial  requests  have  been  for  .release^on^^test 
plots  on  the'i:esearch  level.  The. approvals  were  not  for  large^ale 
release  for  commercialization.  I  think  at  the  time  that  the  requests 
do  come  m  for  commercial  application  of  genetically  engineered  or- 
ganisms, there  will  ne^ed  to.bci  regulations  by  agencies. 

Mr.  Brow^j.  Go  ahead. 

Mr.  Roberts.  I  think  that  pretty  well  answer^  the  question  or  the 
line  of  questions  that  I  had  in  mind.  Thank  you, 

Mr.  VoLKMER.  Will  the  gentleman  yield? 

Mr.  Roberts.  Yes,  I  will  be  glad  to  yield.  Are  t^ere  sterile  males 
in  Missoun.that  you  are  releasing? 

Mr.  VoxiiMER.  A  little  bit  different  tack  based  on  the  same  ques- 
tion as  to  the  need  for  language.  Do  you  envision  that  somewhere 
along  the  Ime  that  genetically  engineered  plants,  et  cetera,  and  or- 

trade^  ^^^^  ^  ^^^^  ^  ^^^^  ^^^^  ^  ^ 

In  other  words,  we  see  this  and  many  other  things  not  only  in 
chemicals  and  everything,  the  good  as  against  the  bad.  Sure,  that  is 
going  to  happen,  is  it  not,  that  there  could  be  some  problems  with 
doing  It,  but  the  good  is  going  to  overcome  it?  That  it  is  needed  as  a 
iiecessity  now,  and  who  is  going  to  make  that  decision? 

Ms.  TouN.  I  think  tliat  the  experience  of  plant  varieties  can  per- 
haps be  used  as  a  parallel,  bepause  when  we  release  a  variety  that 
IS  resistant,  say,  to  a  current  strain  of  rust  or  to  a  current  virus 
that  is  there,  we  know  from  what  we  know  of  the  biology  of  the 
organisms  now  that  there  will  be  a  new  strain  that  will  develop  a 
few  years  down  the  road  that  will  break  the  resistance  of  that 
gene. 

Some  of  th6  biotechnology  that,  we  are  able  to  do  now  can  help  us 
seek  molecular  answers  to  that  or  understand  that  interaction  on  a 
molecular  basis,  but  the  fact  that  we  know  that  resistance  will 
break  down  m  a  few  years  has  not  been  a  compelling  argument  for 
not  releasing  the  resistant  variety  to  start  with. 

Mr.  VoLKMER.  Thank  you. 

Mr.  Brown.  Mr.  Evans. 

Mr.  Evans  of  Iowa.  No. 

•?J^'xi?^S!Ji^'       1^^^®  some  tentative  discussions 

with  the  EPA  people  that  perhaps  a  simple  extension  of  the  au- 
thority that  they  have  to  regulate  toxic  chemicals,  pesticides,  insec- 
ticides and  fungicides  might  sufTice.to  deal  with  this  problem, 

1  think  the  position  of  the  agency  at  this  point  is  that  we  are  not 
far  enough  along  to  be  able  to  determine  that.  We  are  not  trying  to 
force  that,  but  we  do  have  to  identify  what  would  be  a  lomcal 
agency  or  agencies,  there  could  be  more  than  one.  We  have  Food 


48 

and  Drug  and  EPA  and  others  who  get  involved  in  this  matter  of 
chemicals  jn  the  environment.  Do  you*  have  any  thoughts  as  to 
whether  there  is  a.  particular  preferred  route  or  agency  here,  or 
when  \ye  ;rnight  be  able  to  make  a  decision  as  .to  what  would  be' the 
best fWay  to  go  on  th is? 

Ms.«ToLiN.  People  involved  in  different  agencies  have  been  in 
fairly  clos^  communication  with  each  other,  so  I  am  aware  of  what 
EPA  is  doing  and  they  are  aware  of  our  approaches  in  this  too.  I 
think  right  at  the' current  time  it  is  too  early  to  state  that  one 
agency  will  handle  all  release  of  all  recombinant  t)NA  molecules. 

Mr.  Brown.  I  arii  thinking  here  of  commercial  application. 

Ms.  TouN.  Right,  commercial  Application..  In  fact,  I  spent^yester- 
day  in  a  meeting  with  the  Users  Advisory  Board  in  "Agriculttire,  Qt 
which  there  were  several  agencies  represented  at  that  meeting, 
and  it  became  clear  from  our  discussions  that  for  some  of  the  orga- 
nisms FDA  would  be  involved,  if  they  were  applied  to  food  prod- 
ucts, and  certainly  with  anim^  vaccines  and  so  forth.  Veterinary 
Services  clearly  has 'jurisdiction  over  that,  if  it  involves  a  plant 
pathogen  or  introduced  organisms,  APHIS  would  be  involved,  some 
aspects  of  the  Food  Safety  Inspection  Service  in  Agriculture  wpUld 
be  involved,  and  EPA  clearly  would  be  involved  in  sdrhe  of  the^e 
under  FIFRA  or  under  TSCA. 

Mr.  Brown.  That  obviously  will  continue  to  be  dn  item  on  your 
agenda  as  the  afea  develops  further?   *  ' 

Ms.  TouN.  Yes;  we  haven't  seen  it  yet,  but  I  think  what  we 
would  like  to  see  is  to  keep  the  stream  opened  up  so  we  can  contin- 
ue research,  so  that  when  an  organism  does. get  ready  for  commer- 
cial application,  we  will  have  had  the  basic  research  done  on  it  and 
some  mformation  from  actual  test  plots  on  what  it  does  to  the  envi- 
ronment. * 

Mr.  Brown.  I  am  old  enough  to  recall  when  the  furor  first  arose 
preceding  the  first  Asilomar  Conference  on  DNA,  tliere  were  many 
in  Congress  who  were  ready  to  start  regulating  right  at  that  point. 
Fortunately  wisdom  prevailed,  and  we  didn't  move  in  that  direc- 
tion, but  those  kinds  of  forces  are  at  work  all  the  time. 

Ms.  TouN.  Yes;  I  think  we  are  about  at  that  stage,  the  same 
stage  as  we  were  with  Asilomar  now  in  terms  of  release.  I  think 
eacn  organism  has  to  be  looked  at  on  a  case-by-case  basis,  and  I  am 
certainly  not  ready  to  approve  releasing  anything. 

Mr.  Brown.  Thank  you  very  much.  Dr.  Tolin,  for  your  help  on 
this. 

Our  next  witness  will  be  Dr.  Allan  Schmid,  professor  of  agricul- 
ture economics  at  Michican  State. 

We  welcome  you.  Dr.  Schmid,  and  look  forward  to  your  testimo- 
ny. You  may  proceed. 

STATEMENT  OF  A.  ALLAN  SCHMID,  PROFESSOR,  DEPARTMENT 
OF  AGRICULTURE  ECONOMICS,  MICHIGAN  STATE  UNIVERSITY 

Mr.  Schmid.  Thank  vou,  Mr.  Chairman.  My  testimony  is  focused 
on  a  single  issue.  A  theme  is  developing  wnich  suggests  that  the 
public  sector  largely  restrict  itself  to  basic  research  since  the  pri- 
vate sector  can  do  the  applied  research  and  development  of  fin- 
ished plants  and  micro-organisms  to  be  sold  to  farmers,  and  other 
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consumers.  What  can  we  predict  of  the  consequences  of  such  a 
pohcy,  were  it  to  be  followed? 

•3?  ^d®^  underlying  this  policy  to  guide  division  of  respon- 
sibility between  the  public  ^nd^private  sector  is  that  basic.r,esearch 
IS  nonappropriable  or  has  a  too  uncertain  or  distant  a  return  in  the 
market  to  justify  private  investment.  On  the  other  hand,  the  argu- 
ment assumes  that  private  property  can  be  established  in  finished 
products  v|a  the  patent  system. 

Let|s  examine  whether  the  .patent  system  can  provide  exclusivity 
sufficient  to  provide  incentive  for  private  research  in  the  long  run. 
Patent-like  protection. is  pi;oyided  by  the  1970  Plant  Variety  Protec- 
tion Act  [PyPAj.  The  breeder  receives  an  exclusive  right  to  market 
a  new  variety.  In  practice,  one  breeder's  variety  is  distinguished 
from  another  by  a  s?t  of  plant.and  seed  characteristics  such  as  hair 
on  the  leaf  or  st^m,  color  and  speckles  oh  the  seed,  width  of  the 
se^d  crease,  plant  height,  shape  of  the  beard,,  or  color  of  the  chaff 
in  a. plant  like  wheat. 

The  problem  is  that  it  is  possible  for  a  competitor  to  take  a  new 
successful  protected  variety  and  breed'  into  it  a  Jiumber  of  changes 
m  these  seed  and  plant  characteristics  without  affecting  the  bottom 
hne  yield  or  disease  resistance.  This  cosmetic  breeding  takes  costly 
resources,  but  produces  no  additional  bottom  line  performance.  The 
cosmetically  altered  plant  can  in  tiii'n  get  protection  under  PVPA. 
One  has  an  exclusive  right  to  be  sure,  but  it  is  so  narrow  as  often 
to  be  of  little  value. 

Competition  from  cosmetic  copies  could  be  eliminated  if  such 
small  changes  were  made  illegal  by  administrative  or  judicial  rul- 
ings. But  PVPA  does  not  authorize  such  a  concept.  Congress  could 
insert  the  concept  of  equivalency  into  PVPA  which  in  principle 
means  that  not  only  are  identical*  varieties  infringements  on  the 
first  owner  s  rights,  but  also  slightly  different  varieties  are  in- 
fringements if  judged  to  be  equivalent.  But  this  is  not  an  easy  con- 
cept to  administer. 

Plants— and  microK)rganisms— are  extremely  complex  and  there 
are  often  different  genetic  pathways  to  the  same  end:  This  means 
that  it  will  be  difficult  to  distinguish  the  purposeful  cosmetically 
altered  copy  from  the  similar  looking,  but  quite  independently  cre- 
^^A^^^^^Y*  ^  Congress  inserts 'the  concept  of  equivalency  into 
PVPA  it  will  elmiinate  the  copier  and  the  independent  discovery  as 
well.  This  could  result  in  very  large  monopoly  returns  for  the  first 
patent  owner. 

It  would  be  very  hard  for  the  courts  to  distinguish  copies  from 
otherwise  legitimate  discoveries  of  alternate  genetic  pathwv  ys  to  a 
similar  end  result.  This  competitive  balance  is  easier  to  maintain 
in  the  current  mix  of  private  and  public  breedings  of  finished  vari- 
eties. The  public  breeder  has  no  incentive  for  cosmetic  breeding. 

A  new  varietv  is  not  released  until  it  is  significantly  different  in 
bottom  line  yield— or  whatever  performance  characteristic  is.  desir- 
able. Slight  changes  in  appearance  are  worthless.  Public  release  of 
finished  varieties  can  keep  private  monopoly  return,  in  check  in  a 
way  that  the  court^s  interpretation  of  ''when  is  a  small  difference 
really  different-ror  equivalent"  can  never  do. 

MicroK)rganisms  have  the  same  problems.  After  the  1980  Su- 
preme Ck)urt  rulmg  in  Diamond  v.  Chakrabarty  ,  microK)rganisms 
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can  be  patented  under  the  regular  patent  act.  That  act  includes  the 
concept  of  equivdents— referred  to  as  the  requirenient  of  nonbb- 
viousness.  For  example,  if  I  patent  a  Aiachine  and  you  copy  it 
except  for  the  color  of  its  paint,  you  are  infringing  on  my  patent. 
This  distinction  is  not  so  ea^  for  other  aspects  of  machines  and 
doubly  difficult  for  living,  evolving  things. 

The  problem  is  illustrated  by  a  conflict  between  Biogen  Inc.  and 
Genentech,  Inc.,  who  have  competing  claims  to  the  invention  of 
alpha  interferon  which  shows  promise  in  human  medicine.  Biogen 
filed  for  a  Euorpean  patent  and  shortly  thereafter  Genentech  ap- 
plied for  a  U.S.  patent  for  a  version  which  differed 'from  Biogen  s 
only  in  the  composition  of  a  string  of  two  dozen  ariiino  acids  out  of 
hundreds. 

Biogen  admits  that  the  version  they  are  now  using  in  clinical 
trials  is  slightly  different  from  that  described  in  its  patent  applica- 
tion. But  Biogen  arues  that  its  improved  variety  and  that  of  Gerien- 
tech's  are  obviously  improvements  and  really  just  equivalent  to 
that  of  its  original  description.         ,  ^ 

No  one  has  accused  Genentech  of  copying  or  cosmetic  alteration, 
But  it  is  possible  that  still  others  could  construct  different  orga- 
nisms to  produce  the  same  product.  If  the  issue  comes  to  court,  the 
tough  question  will  be  '*How  different  is  different?"  If  a  narrow  in- 
terpretation is  made,  the  private  sector  may  have  less  incentive  to 
invest  in  research;  but  if  a  wider  interpretation  is  made,  indeperia-r 
ently  discovered  substitutes  will  be  ruled  out  and..profits  .could  be 
immense. 

Functional  equivalents  of  exclusivity  can  sometimes  be  achieved 
via  the  characteristics  of  the  product.  For  example,  many  micro-or- 
ganisms are  used  to  produce  products  which  are  in  turn  sold.  The 
micro-organisms,  however,  stay  safelv  on  its  creator's  premises 
where  its  secrecy  can  be  guarded— and  protected  legally  as  a  trade 
secret.  But  this  mode  of  protection  is  not  available  if  tho  micro-or- 
ganism has  to  be  released  into  the  environment  in  order  to  do  its 
job,  and  then  anyone  can  get  it  and  reproduce  it  for  their  own  use 
without  buying  more  from  its  iriyentor. 

A  functional  equivalent  of  exclusivity. can  also  be  achieved  for 
some  field  crops.  A  hybrid  variety  does  not  breed  true  and  the 
farmer  can't  save  seed  from  this  year's  harvest  to  plant  next  year. 
Farmers  don't  compete  with  hybrid  corn  companies  because  of 
patent  prohibitions  but  because  the  seed  the  farmer  buys  once 
can't  be  successfully  saved  and  used  again. 

While  this  eliminates  farmers  as  effective  copiers  anc'  competi- 
tors, it  will  leaves  the  possibility  that  one  breeding  firm  can  copy 
from  another.  It  is  well  known  that  commercial  seed  corn  compa- 
nies have  similar  varieties  called  b;y.  different  names.  Many  of  the 
parent  lines  are  the  same  and  came  from  public  breeders.  Even  if 
they  developed  their  own,  it  is  hard  to  keep  something  a  secret 
when  it  is  grown  in  large  fields  or  could  be  recovered  by  reverse 
engineering-^breeding.    '     •  , 

In  fact,  private  breeders  of  hybrid  seeds  tolerate  this  copying  be- 
cause they  have  accomplished  an  oligopolistic  market  structure 
and  have  learned  to  share  the  market  which  is  made  quite  lucra- 
tive onqe  the  farmer-saved  seed  substitute  has  been  eliminated  by 
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the  hybrid  approach.  So  in  some  crops,  hybridization  and  oligopoly 
can  accomplish  the  exclusivity  that  patent  law  can  not.  . 

But  this  hybridization  approach  has  its  coots.  Hybridization  may 
not  always  be  the^best  approach  from  a  scientific  oc.plant  perform- 
ance standpoint  The  research  agenda  and  breeding  method  gets 
determined  by  the  needs  of  exclusivity  rather  than  bottom  line  per- 
formance. 

In  conclusion,  one  can  predict  some  of  the  consequences  if  the 
public  sector  were  restricted  to  basic  research,  leaving  the  develop- 
ment of  finished  varieties  of  plants  and  micro-organisms  .to, private 
investors. 

First,  cosmetic  waste.  Private  firms,  in  order  to  get  around  a 
patent,  are  motivated  to  spend  resources  to  make  small  alterations 
m  existing  plant  varieties.  These  make  no  contribution  to  yield. 
Public  breeders  have  less  incentive  to  waste  their  time  in  this  way 
and  will  not  release  a  new  variety  unless  it  is  significantly  better 
than  old  varieties. 

Second,  choice  of  breeding  method.  Information  and  policing 
costs  may  bias  the  research  approach  to  agricultural  improve- 
ments. When"  patent  protection  fails,  there  is  a  bias  toward  hybrids 
and  other  .genetic  engineered  degradations  of  second  generation 
seeds.  This  limits  the  research  agenda  for  reasons  other  than  8cien-> 
tific  and  economic  performance.  Public  breeders  may  be  the  only 
ones  free  to  follow  certain  breeding  methods  which  don't  eliminate 
the  farmer  and  consumers  as  competitors. 

Third,  allocation  of  productivity  gains.  It  is  difficult  to  arrange 
policy  and  institutions  to  achieve  a  given  amount  of  research  and 
at  the  same  time  assure  that  the  returns  to  private  researdi  are 
reasonable.  The  policy  must  not  only  provide  an  incentive  for  in- 
vestment, but  also  assure  that  the  gains  from  new  technology  are 
reasonably  distributed  between  private  investor  and  the  public 

What  is  reasonable  is  subjective  and  a  policy  choice  for  Congress 
to  make.  But  it  is  hard  to  imagine  that  a  private  sector  dependent 
on  patents  and  their  biological  equivalents  could,  first,  choose  re- 
search methods  and  approaches  on  their  own  scientific  and  eco- 
nomic performance  merits  and  second,  allocate  the  benefits  of  pro- 
ductmty  enhancement  in  a  predictable  fashion. 

A  narrow  answer  to  "how  different  a  claimed  new  variety  must 
be  from  its  predecessor"  will  protect  from  cosmetic  copiers,  but  also 
elmmate  independent  discoveries  of  alternative  genetic  pathways 
to  the  same  end.  If  the  public  presence  in  the  release  of  finished 
varieties  for  farmer  use  is  eliminated,  it  will  mean  that  some 
breeding  approaches  would  be  ruled  out,  research  resources  would 
be  wasted  cosmetically,  and  the  definition  of  equivalency— obvious- 
ness— would  have  to  be  so  wide  as  to  rule  out  independently  de- 
rived substitutes. 

Without  prejudging  the  merits  of  the  conflicting  interests,  we 
should  thmk  twice  before  public  research  is  limited  to  the  basic 
side  of  the  ledger.  In  fact,  Congress  may  wish  to  explore  the  possi- 
ble expansion  of  the  public  institutions  in  the  area  of  micro-orga- 
nisms to  provide  the  same  balancing  role  they  now  play  in  plant 
varieties. 
Thank  you  for  your  consideration. 
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Mr.  Brown.  Thank  you  very  much,  Dr.  Schmid.  I  can't  say  that  I 
understand  the  intricacies  of  everything  you  have  said;  but  it 
seems  to  indicate  that  we  now  have  another  area  of  difficult  policy 
choices  as  to  where  the  boundary  between  public  activities  and  pri- 
vate activities  should  be.  There  comes  to  my  mind  the  parallel  situ- 
ation that  we  had  with  NASA  where  we  wanted  to  commercialize 
communications  satellites,  and  we  did.  But  we  found  that  because 
we  stopped  doing  the  basic  research  necessary  to  continue  extend- 
ing the  technology,  we  ran  into  serious  problems.  I  am  not  sure 
that  we  have  solved  that  problem.  ^ 

Indeed,  you  give  us  another  one  that  seems  to  be  even  more  diffi- 
cult, but  I  think  I  understand  the  thrust  of  what  you  are  saying, 
that  is,  that  the  public  research  institutions  should  maintain  a^ 
healthy  role  in  this  area  of  breeding  or  production  of  new  genetic 
organisms,  in  order  to  insure  that  the  public  gets  the  benefit  of  the 
new  developments.  .  ' 

Mr.  Roberts,  do  you  have  any  quustions? 

Mr.  Roberts.  Yes,  thank  you,  Mr.  Chairman. 

I  thank  you.  Dr.  Schmid,  for  your  fine  statement.  The  chairman 
has  provided  the  subcommittee  members  with  an  exellent  briefing 
book  prior  to  these  hearings,  and  in  that  briefing  book  I  notice  that 
you  mentioned  there  is  a  bovine  growth  hormone  that  would  great- 
ly increase  milk  production  when  widely  used.  I  think  you  came  up 
with  a  prediction  that  the  use  of  this  hormone  could  even  amount 
to,  what,  40  percent,  a  40-percent  reduction  in  dairy  herds.  ' 

I  think  I  asked  Dr.  Hardy  what  kind  of  research  or  developments 
in  these  fields  could  lead  to  a  reduction  in  production  costs.  If 
farmers  can,  obviously,  reduce  that  herd  by  40  percent,  you  have 
got  the  answer.  Where  are  you  with  that?  Could  I  even  bring  that 
subject  up  for  you  to  amplify  on,  in  view  of  the  lack  of  success  with 
any  dairy  bills  that  we  have  had  around  here? 

Mr.  Brown.  He  is  going  to  say  how  we  can  solve  the  surplus 
problems  with  increased  productivity? 

Mr.  Schmid.  I  am  familiar  with  this  posoible  application  in  dairy, 
but  it  is  one  that  I  haven't  myself  worked  on.  I  have  worked  mostly 
in  the  area  of  plant  materials  at  this  point.  I  recall  to  mind  that 
Cornell  University  came  up  with  those  particular  projections  of  the 
possibility  that  the  increased  productivity  could  mean  that  if  we 
maintain  present  production  we  would  need  that  much  less  in 
terms  of  (fairy  herd.  It  would  certainly  make  the  dairy  problem 
that  much  worse. 

Mr.  Roberts.  I  don't  want  to  beat  a  dead  horse,  or  a  dead  cow  in 
this  case.  My  predecessor  at  one  time  introduced  an  amendment  on 
the  House  floor  to  have  the  gestation  period  of  the  mother  cow— we 
were  having  some  problems  with  farm-price  controls  that  were 
about  to  be  slapped  on  by  a  consumer-oriented  Congress  that  was 
about  as  far  as  the  Congress  had  gone  in  terms  of  the  law  of  supply 
and  demand.  But  I  did  notice  your  work  in^that  field,  and  since 
that  was  a  large  part  of  the  efforts  of  your  colleague  from  Cornell, 
I  think  I  will  yield,  back  the  balance  of  my  time,  Mr.  Chairman. 

Mr.  Brown.  I  have  no  further  questions,  Mr.  Schmid,  although 
after  I  have  had  a  chance  to  study  your  paper  a  little  bit  more,  I 
may  have  some,  in  which  case  we  may  want  to  correspond  with  you 
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about  further  elaboration.  Thank  you  very  much  for  your  testimo- 
ny. 

Mr.  SchMid.  Thank  you. 

Mr.  Brown.  Our  last  witness  this  afternoon  will  be  Dr.  Charles 
Chambers  who  is  the  executive  director  of  the  American  Institute 
of  Biological  Sciences. 

You  don't  know  how  happy  we  are  to  see  you,  Dr.  Chambers. 
You  may  introduce  your  colleague  and  present  your  testimony  as 
you  seeiit. 

STATEMENT  OF  CITARLES  CHAMBERS,  EXECUTIVE  DIRECTOR, 
AMERICAN  INSTITUTE  OF  BIOLOGICAL  SCIENCES,  ACCOMPA- 
NIED BY  ROBERT  F.  ACKER,  AIBS  REPRESENTATIVE,  SOCIETY 
FOR  INDUSTRIAL  MICROBIOLOGY  AND  EXECUTltjS  DIRECTOR, 
NAi;iONAL  FOUNDATION  FOR  INFECTIOUS  DISEASES 
Mr.  Chambers.  Thank  vou,  Mr.  Chairman,  Mr.  Rdberis. 
In  light  of  ^the  hour,  let  ma  summarize  the  written  comments 

which  will  appear  in  the  record  and  if  I  do  gloss  over  anything 

v/hich  you  feel  is  of  particular  interest,  please  feel  free 'to  raise  it 

as  questions. 

For  the  record,  my  name  is  Charles  Chambers.  I  am  executive^di- 
rector  of  the  American  Institute  of  Biological  Sciences.  3  am  joined 
by  Dr.  Robert  ,F.  Acker,  the  AIBS  representative  of  the  Society  for 
Industrial  Microbiology.  ♦ 

Dr.  Acker  is  also  executive  director  of  the  National  Foundation 
for  Infectious  Diseases  and  former  executive  director  of  the  Ameri- 
can Society  for  Microbiology, 

AIBS  is  a  national  confederation  of  over  40  professional  societies 
and  research  organizations  in  the  life  sciences' 

Among  all  of  these  member  groups  are  represented  some  70,000 
working  biologists  not  only  in  the  basic  areas,  but  also  in  agricul- 
ture,^ environment;  and  'in  the  medical  sciences: 

It  is  our^great  pleasufe  to  appear*  before  you  today , to  present  our 
views  on  biotechnology  in  agriculture  and  morelspecifically  to  ad- 
dress the  biotechnology  proposals  of  the  Department  of  Agricul- 
tui:e.. 

Before  I  §et  into  the  points  in  the  written.statement,  I  would  like 
to  express  our  disappointment  at  the  reductions  that  were  just 
made  in  USDA*8  competitive  grant  program  by  the  House  Appro- 
priations Committee,  and  those  reductions  affecting  the  plant  ge- 
netics areas. 

We  hope  you  share  this  concern,  Mr.  Chairman,  and  that  the  bio- 
technology issues  can  be  appropriated  at  the  $28  million  Jevel  re- 
quested by  the  ^administration. 

Our  institute  is  firmly  convinced  that  it  is  important  that  we 
move  ahead  with  this  area  of  applications  of  biotechnology  in  agri- 
^  culture.  1 

Although  the  word  may  be  new,  the  use  of  organisms  is  not  new 
in  industrial  and  agricultural  processes,  fermentation,  of  course, 
being  a  fairly  obvious  example. 

However,  recently  the  techniques  of  bioengineering  have  enabled 
us,  for  example,  to  develop  a  noninfectious  vaccine  for  hoof  and 
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mouth  disease,  a  vaccine  which  offers  great  potential  for  improving 
the  health  of  livestock. 

And  yet  there  is  a  prelude  to  this  whole  area  of  biotechnology 
related  to  our:naturaLiesources  and  the  role  of  endangered  species 
ill  that  worlcj  of  natural  resources. 

Every  species  which  becomes  extinct,  even  ve^.  hunible  insects 
and  microbes,  reduces  the  available  genetic  material  in  .which.bio- 
technblogy  can  operate. 

That  is  because  biotechnology  can't  re  combine.  These  basic  ge- 
netic materials  are  important  because  it  will  be  quite  some  time 
before  we  can  synthesize  functioning  genetic  structures  in  the  labo- 
ratory. Foj»- these  reaspns,  we  are  welf  advised  to  preserve  tlie  gene 
stocks,  the  natural  mix  habitats  and  to  proceed  with  effqrts.tq  in- 
ventory ai^d  coilecl  information  on  the  genetic  variety  an(j[  diversi- 
ty that  exists  hoVonly  in  the  United  St^te§,  bi;t  in  thfe  world  itself. 

In  thinking  of  the  applications  of  biotechnolO^  to  agriciiture,  we 
are  thinkings  in^  terncis  of  new  techniques,  which  enable  us  to  be- 
much  more  precise  and  achieve  the  desired  goals  in. a  much: shorter 
period  of  time.    i.        >  u      '    '       r  r  / 

This  area  does  hold- great  promise  for  the  improvement  of  food 
supplies  for  a  hungry  world,  but,  as  we  all  recognize,  thisre  are 
risks,  and  we  mu^t  assure  ourselves  that  the  regulatory  processes 
are  clear,  efficient,  and.jeffectiye,  and  we  commend  the\efforts  you 
have  madef  Mr.  Chairman,  with  Congressman  Dingell^and  Con- 
gressman Waxman,  to  request  action  by  Dr.  Keyworth  in  your 
recent  correspondence  to  explore  tjie  regulatory  paths  and  to  bring 
some  clarity  order  to  .that,  becap^p  \ye  think  that  is.  very  fun- 
damental to  achieving  the  oenefits  we  cai;  from  this  area.  ,^ 

The  strengtji  in  alj  of  the,  sciences  that  pur  country . lias  enjoyed 
is  a  direct  result  of  thi?, reliance  w.e  haye  placed  both  as  a.  Nation 
and  the  Govp^nment  ori^  the  peer  review  pro.cesi^or  judging  scien- 
tific merits.    ,    \ .     *  .       ^  » >       v,.vr' " 

This  has  been  adapted  into, the  regulatory  process  at  many  differ- 
ent levels,  and  wexonsider  that  these.are. sound  practices  that  c^n 
easily  be  tenhanc'ed.and  adjusted  fo  facilitate  the  development  :6f 
this  great  potential  tooll  ^  \  ^ 

The  NEPA  legislation  was  passed  hfter  due  consideration  to  ac- 
complish important  societal  goals,  and  this  process  can  easily  M 
adapted  and  used  to  certify  and  reviiew  the  , activities  that  are  pro- 
posed in  the  environmental  release  of  genetically  engineered  mate-^ 

rials.  '  .  ^  / ,  - 

As  some  of  the  other  \vithesses  who  have  ajipeared  before  you 
today  have  noted,  the  scientific  basis  of  use  of  biotechnology  in  ag- 
riculi^ure  introduces  characteristics  which  are  very  margined  in  the 
nature  of  the  operation  of  the  plant  materials  or"  even  animal  ma- 
terials, and  pose  very  little  real  risk  of -serious  encroachments  oh 
the  environment.  •  1 1  " 

*rhe  plant  varieties  that  are  cultivated  are  very,  very  highly*  se- 
lected and  highly  specialized,  and  in  fact  we  are  running  risks  at- 
this  point  of  so  overspecializing  our  agricultural  varieties  for  yidd 
and  nutrition  and  what-not,,  that  we  are  weakening  their  natural, 
resistance  to  environmental  stress,  and  we  must  look  at  those  prob* 
lems  with  equal  concern  for  the  enviromental  risks  that  might 
exist.  »  .  » 
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For  these  reasons  and  others  presented  in  the  testimony,  we  do 
not  feel  that  the  genetic.manipulation  of  domestic  plants  and  ani- 
mals poses  matters  of  great  environmental  concern. 

However,,  because  ,we  are  operating  at  a  qualitatively  different 
level  than  we  have  in  the  past,  with  organisms  that  have  the  abili- 
ty to  reproduce  themselves,  we  must  have  wide  consultation  and 
full  use,  of  the  available  scientific  expertise  in  making  decisions 
about  what  to  use  and  the  circumstances  in  which  to  use  it. 

The  existing  committeies,  both  in  NIH,  the  RAC  advisory  commit- 
tees, and  the  AARC  committee  and  USDA  can  continue  to  fulfill 
their  stated  role  by  having  broader  and  more  direct  involvement  by 
professional  environmental  and  agricultural  scientists  and  others 
who  can  look  beyond  the  mere  laboratories  that  might  be  involved 
in  working  with  certain  organisms  under  controlled  situations, 
^  The  efforts  being  made  by  EPA  to  monitor  and  apply  a  construc- 
tive role  in  this  field  should  be  encouraged  and  should  be  used  as  a 
basis  to  enhance  the  administrative  expertise  of  the  genetic  engi- 
neering regulatory  and  advisory  committees. 

By  undergirdine  the  government's  regulatory  process  at  the  Fed- 
eral, State,  and  local  levels  with  the  strength  of  scientific  peer 
review,  we  can  maintain  the  initiatives  in  basic  plant  genetic  re- 
search su^orted  by  the  National  Science  Foundation  as  well  as 
the  related  applied  areas  in  agriculture  and  other  industri^il  and 
health  areas. 

Only  through  a  vigorous  program  of  competitive  grants  and  sup- 
port for  modern  instrumentation  at  both  the  basic  and  applied 
levels  can  we  continue  our  scientific  excellence  and  have  the  bene- 
fits accrue  to  our, agricultural  community. 

The  commendable  professional  relations  which  have  existed  be- 
tween NSF  and  USDA  especially  in  this  plant  genetic  area  should 
be  encouraged,  strengthened  and  perhaps  even  formalized  to  the 
entire  agricultural  community  through  the  jointly  funded  projects, 
fellowship  exchanges,  pooled  laboratory  resources,  etc. 

While  we  must  continue  to  maintain  a  broad-based  network  of 
research  institutions  and  field  stations  to  implement  future  scien- 
tific findings,  the  innovation  and  momentum  which  we  have  in  the 
area  of  biotechnology  in  agriculture  can  only  be  assured  if  research 
proDosals  are  sought  from  all  qualified  institutions  and  awards  are 
made  on  the  basis  of  merit  and  potential  utility. 

Our  institute  believes  firmly  m  the  agricultural  potential  of  bio- 
technology and  we  are  developing  a  natural  food  and  agricultural 
policv  forum,  so  that  the  policy  deliberations  in  all  the  political, 
social  and  economic  dimensions  can  be  informed  by  the  best  scien- 
tific expertise  available. 

We  support  an  expanded  competitive  grants  program  and  renew- 
al of  equipment  instrumentation  at  the  institutional  level  and  urge 
the  development  of  proper  guidelines  for  assessing  the  possible  en- 
vironmental  impacts  of  experimentation  in  this  area  as  rapidly  as 
possible.  ^ 

We  commend  the  subcommittee  for  its  foresight  in  addressing 
these  issues,  and  Dr.  Acker  and  I  would  be  pleased  to  respond  to 
questions  you  might  have. 

[The  prepared  statement  of  Mr.  Chambers  appears  at  the  conclu- 
sion of  the  hearing.] 
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Mr.  Brown.  Thank  you  very  much,  Dr.  Chambers.  '       '  » 

Dr.  Chambers,  an  earlier  witness,  I  think  it  was  Dr.  Rabin  froni 
the  National  Science  Foundation,  kind  of  gave  us  a  historical  pic- 
ture of  how  the  Federal  Government  has  supported  biological  re- 
search,, beginning  maybe  30  years  ago  at  NIH,  and  wbrkfbeing  done 
at  the  National  Science  Foundation,  particularly  the  more^  recent 
initiatives  of  the  plant  sciences,  and  then  indicating  the  even^mord 
recent  movement  of  the  Department  of  Agriculture's  research  ca- 
pabilities into  this  field. 

I  would  like  to  have  an  ehlightened  comment  from  you  pr  Dr. 
Acker  about  whether  or  not  the  Department  of  Agriculture  is 
moving  along  a  path  which  is  adequately  responsive  to  the  bur- 
geoning knowledge  in  this  field,  or  whether  we  have  some  basis  for 
criticizing  it  as  being  a  little  too  slow. 

I  mention  this  because  this  was  an  element  of  debate  on  the  floor 
this  afternoon  in  which  the  distinguished  chairinan  of  the  Appro- 
priations Committee  said  we  don't  want  to  move  too  fast  in  this 
field  and  in  which  I  tried  to  make  the  argument  that  we  weren't 
moving  fast  enough. 

Obviously,  I  would  like  to  have  you  gentlemen  with  me,  but  per- 
haps it  would  be  better  if  you  were  to  give  us  your  ov/n  opinion  of 
this,  if  you  can. 

Mr.  Chambers.  Haste  in  scientific  progress  is  always  au  element 
of  great  fascination  and  we  had  many  discussions  with  representa- 
tives of  both  USDA  and  the  Cooperative  State  Research  Service, 
and  the  people  in  the  National  Science  Foundation. 

We  do  feel  that  there  is  an  appropriate  dichotomy  of  effort  in 
those  agencies  and  don't  see  at  this  point  any  bothersome  redun- 
dancy or  overlap. 

The  NSF  initiative, is  addressed  to  some  basic  scientific  issues,  in 
cell  genetics  at  the  plant  level  which  are  much  more  sophisticateJ 
than  we  find  in  virtually  all  animal  models. 

The  proposals  which  we  have  spoken  about  on  other  occasions  in 
the  Department  of  Agriculture  in  this  area  in  particular  lay  in  the 
competitive  grants  program  and  we  have  had  opportunities  to 
speak  before  the  Appropriations  Committee  regarding  our  feeling 
that,.given  the  vitality  of  this  area  of  research,  the  use  of  the  pee?* 
review  and  competitive  grants  approach  in  agriculture  is  absolutely 
essential  to  achieve  as  much  progress  and  much  rapid  development 
as  is  possible. 

Do  you  care  to  add  to  that? 

Mr.  Acker.  Yes.  If  I  may,  I  would  say  that  I  have  witnessed  over 
many  years  a  struggle  with  this  competitive  grants  program.  It 
started  slowly  and  I  guess  we  could  say  it  stayed  at  a  slow  pace  for 
many,  many  years,  and  seems  to  have  difficulty  in  gaining  the  rec- 
ognition and  gaining  the  funding  that  so^  many  other  competitive 
grants  programs  in  other  agencies  enjoy. 

I  have  never  been  sure  why  that  was  the  case.  I  have  never  been 
quite  sure  why  agriculture  should  not  have  the  advantage  of  a  com- 
petitive grants  program  of  some  magnitude  with  the  competition 
and  with  the  peer  review. 

It  would  seem  to  me  to  be  a  healthy  process  and  a  reasonably 
desirable  way  to  go,  and  then  in  direct  response  to  your  earlier 
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question,  Mr.  Chairman,  I  would  say  can  you  show  me  any  exam- 
ples really  where  research  has  gone  too  fast? 
^  I  can't  think  of  any  myself  where  there  has  been  that  much  risk 
involved. 

Mr.  Brown.  I  think  in  part  that  question  can  only  be  answered 
as  a  function  of  what  you  perceive  as  the  proposals  in  a  particular 
held,  \yhat  you  might  call  the  excitement,  the  potential,  and  we 
have  diirerent  perceptions. 

I  have  one  perception;  other  Members  of  the  Congress  have  other 
perceptions,  quite  obviously. 

Mr.  Acker.  If  I  may.  there  is  one  area  where  there  is  a  great 
deal  of  promise  and  we  just  mentioned  during  this  testimony  this 
afternoon  from  a  number  of  sources  the  matter  of  the  hoof  and 
mouth  disease  vaccine  sort  of  thing. 

Well,  I  wpuld  say  in  the  mix  between  veterinary  medicine  and 
human  medicine  there  are  tremendous  opportunities  there  and  one 
can  learn  from  the  other,  and  to  put  a  burden  on  one  and  hold  it 
up  while  another  area  can  proceed  does  not  seem  to  make  sense  to 
me. 

Mr.  Brown.  As  a  part  of  our  educational  effort  I  inserted  in  the 
Congressional  Record  today  five  pages  of  promising  research  activi- 
ties which  were  submitted  by  the  Department  of  ^iculture  to  the 
Appropriations  Committee.  They  were  submitted  after  the  hearings 
and  I  doubt  if  the  chairman  ever  read  them,  but  now  somebody 
will  read  theni  I  think,  and  it  may  change  the  perception  a  little 
bit  with  regard  to  the  significance  of  these  areas. 

9ll^"^bers,  vou  made  reference  in  your  paper  on  page  four  to 
the  further  development  of  the  field  of  microbial  ecology,  which 
would  appear  to  be  of  great  importance  in  this  matter  of  risk. 

I  haven  t  seen  too  much  indication  that  there  was  any  great  de- 
velopment m  this  field  of  microbial  ecology.  Admittedly,  I  don't 
follow  It  too  closely,  but  could  you  indicate  to  me  how  vou  see  this 
as  a  developing  field? 

How  do  you  characterize  the  activity  that  is  occurring  here?  Is  it 
expanding  rapidly  or  am  I  niissing  something? 

Mr.  Chambers.  One  of  the  difficulties  that  we  have  encountered 
with  assessing  prudently  the  risks  involved  in  the  environmental 
release  of  genetically  engineered  materials,  and  in  preparing  objec- 
tive and  meaningful  environmental  impact  statements,  is  the 
dearth  of  knowledge  we  have  about  microbial  environmental  activi- 
ties. 

The  whole  area  of  the  soil  fauna  and  its  role  in  agriculture  has 
been  greatly  overlooked,  and  we  feel  that  not  only  does  it  have  a 
role  m  agriculture,  but  because  it  is  there  in  the  environment,  it  is 
part  of  our  environmental  concerns  also. 

The  degredations  of  pesticides  by  microbes  and  the  increasingly 
higher  toxic  levels  of  traditional  pesticides  that  would  have  to  be 
applied,  and  the  problems  that  exist  in  the  food  chain  and  what- 
not, have  not  been  that  thoroughly  looked  at  in  terms  of  microbial 
ecology  and  we  are  saying  here  basically,  and  the  reason  it  was 
presented  here  is  that  in  order  to  make  the  sound  judgments,  in 
order  to  inform  the  regulatory  process  in  the  right  way  with  the 
right  type  of  environmental  expertise,  this  is  an  area  that  needs 
some  addition,  so  that  we  have  a  scientific  basis. 
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Mr.  Roberts.  Thank  you,  Mr.  Chairman  and  Dr.  Chambers  and 
Dr.  Acker.  Thank  you  for  your  comments.  I  am  going  to  go  in  re- 
verse order  with  your  statement  and  say  at  the  end  of  it  here  on 
page  5  this  institute  firmly  believes  that  we  are  on  the  threshhold 
of  a  golden  age  in  agriculture  and  biologically  driven  industrial 
process  that  you  are  forming  up  something  called  a  national  food 
and  agricultural  policy  forum  to  leisure  that  the  highest  quality  of 
scientific  expertise  will  continue  to  inform  and  assist  the  public 
policy  making.  And  then  you  list  everybody  in  terms  of  making 
these  kinds  of  hard  decisions  we  have  to  make. 

What  is  the  National  Food  and  Agriculture  Policy  Forum  and 
where  are  you  in  that  process? 

Mr.  Chambers.  One  of  the  major  developments  that  drew  our  at- 
tention to  this,  of  course,  is  the  reauthorization  of  the  farm  legisla- 
tion in  the  near  future. 

Mr.  Roberts.  I  am  not  sure  we  have  done  that,  but  go  ahead. 

Mr.  Chambers.  There  are  many  actors  in  that  situation  and  we 
have  been  impressed  and  I  have  been  personally  involved  in  the 
past  with  some  work  done  in  Washington  with  a  so-called  health 
forum  and  then  with  the  Institute  for  Educational  Leadership  and 
the  education  forum  in  which  there  would  be  an  opportunity  for  all 
parties  to  meet  in  a  neutral  setting  to  share  ideas,  to  explore  agen- 
das, to  discuss  what  the  status  of  the  scientific  developments  are  so 
that  polipy  positions  which  any  group  may  want  to  develop  on  its 
own  may  be  based  on  the  best  scientific  information  and  the  policy 
options  that  are  developed  would  be  realistic  ones. 

We  are  seeking  independent  private  foundation  support  for  such 
a  forum  at  our  institute  in  this  area  of  food  and  agriculture  which 
includes  not  only  consumables,  but  also  the  fiber  in  products,  too. 
We  are  at  the  stage  of  having  to  develop  that  proposal  and  are  in 
negotiations  with  several  foundations  and  we  would  then  be  a  con- 
vener in  the  sense  of  a  forum  of  interested  parties  who  have  ideas 
and  positions  to  share  and  to  explore  with  one  another  without 
having  to  have  a  formal  special  purpose  agenda  before  them  and 
can  presumably  leave  this  forum,  as  they  have  done  with  the 
health  forum  and  the  Institute  for  Educational  Leadership  forum 
through  small  group  sessions,  dinner  meetings,  1  and  2-day 
workshps  and  what  not,  better  informed  about  each  other's  views 
and  more  knowledgeable  about,  in  our  case,  the  current  science 
base  undergirding  food  and  agricultural  issues. 

Mr.  Roberts.  But  your  recommendations  would  be  going  to  ap- 
propriate committees  and  the  Department  of  Agriculture  prior  to 
the  consideration  of  the  new  farm  bill.  Is  it  in  relation  to  a  specific 
title  or  are  you  talking  about  recommendations  across  the  board 
with  regard  to  supply  management  or  export  policy? 

Mr.  Chambers.  This  forum  itself  does  not  have  as  a  purpose  pro- 
viding recommendations  or  taking  policy  positions  on  any  of  the 
titles  or  any  of  the  .areas.  It  is  viewed  as  a  vehicle  for  bringing  to- 
gether parties  who  have  interests  in  all  of  the  difi'erent  aspects  of  it 
and  exploring  in  a  nonaligned  neutral  setting  what  their^  interests 
are  and  what  the  strengths  and  weaknesses  of  other  "positions  are 
so  that  a  stronger  concensus  can  be  built  among  those  parties  that 
do  have  special  interests  that  they  want  to  take. 
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Mr.  Roberts,  Congressman  Charles  Stenholm  from  Texas  and 
myself  had  a  similar  idea  or  concept  for  a  national  agriculture 
forum  which  has  the  same  title.  To  date  we  have  not  been  as  suc- 
cessful as  we  had  hoped  in  regards  to  some  of  the  key  issues  facing 
the  farmer-stockman,  but  I  certainly  wish  you  well  in  your  endeav- 
or and  hope  that  you  would  make  available  to  all  the  interested 
parties  at  least  whatever  concensus  sharing  you  are  able  to 
achieve. 

Mr.  Chambers.  We  would  like  very  much  to  have  participation 
by  you  and  your  colleagues  and  others  who  have  expertise  to  bring 
to  these  discussions. 

Mr.  Roberts.  I  am  sure  if  you  issue  an  invitation  to  the  chair- 
man or  other  learned  members  of  the  subcommittee,  we  would  be 
delighted  to  tell  you  all  that  we  don't  know  or  do  know  about  vari- 
ous issues  or  subjects. 

Mr.  Chambers.  Thank  you,  sir. 

Mr.  Roberts.  On  page  3,  you  are  talking  about  the  low  level  of 
risk  from  introducing  new  plant  and  animal  life  forms  since  they 
are  all  going  to  be  a  variant  of  a  sort  to  the  existing  crops  and  I  am 

•ndering— I  am  always  reminded  as  a  lay  person  when  I  am  read- 
ing all  of  your  testimony  about  new  bacterium  strains  or,  say,  in- 
troductions that  that  is  on  a  different  level  and  certainly  a  differ- 
ent level  of  understanding  and  perception  on  the  part  of  the  public. 

I  think  it  was  some  new  form  of  bacteria  that  killed  ET.  I  am  not 
sure  what  other  form  of  bacteria  was  used  m  various  other  space 
movies  or  science  fiction  movies.  Sometimes  they  work  to  our  ad- 
vantage by  killing  the  invader  and  sometimes  they  don't 

But  1  think  the  public  perception  is  a  lot  like  those  old  movies, 
Mr.  Chairman,  where  the  mad  '"Cientist  is  conducting  an  experi- 
ment on  Lon  Chaney  and  he  runs  a  muck  and  the  newspaper  re- 
porter who  is  the  fair  damsel  in  distress  is  saved  by  the  young  at- 
torney and  says  something  like;  "There  are  some  things  in  science 
that  man  was  never  intended  to  really  go  into  or  to  know." 

I  don't  think  J;hat  school  of  thought  should  apply  here,  but  I  am 
wondering  is  there  a  separate  review  process  in  regard  to  this  kind 
of  public  ppiception  that  you  think  we  ought  to  undertake  as  op- 
posed to  the  plant  and  the  animal  variety. 

Mr.  Chambers.  We  have  thought  about  the  relative  risks  in- 
volved and  its  relationship  to  the  existing  regulatory  mechanisms 
which  were,  albeit  developed,  with  different  kinds  of  things  in 
mind— toxic  chemicals,  fluids  and  things  of  that  nature. 

Our  best  judgment  is  that  the  strength  that  we  have  in  building 
the  benefits  from  science  can  best  be  done  by  informing  the  regula- 
tory process  with  the  scientific  expertise  we  have,  broadening  the 
involvement  of  basically  the  laboratory  scientist  to  include  those 
with  good  environmental  expertise  and  with  the  agricultural  exper- 
tise and  that  that  should  be  sufficient. 

And  that  in  the  areas  that  NEPA  applies  the  appropriate  envi- 
ronmental impact  reviews  be  made  and  that  we  can  manage  to  re- 
flect and  show  concern  for  the  public  safety  and  still  achieve  the 
progress  in  science  development  that  we  think  is  important. 

We  are  not  interested  in  putting  the  candle  under  a  oushel  and 
we  are  not  interested  in  reverting  to  an  age  of  know-nothingness 
and  ignorance  as  you  so  well  suggested,  but  that  we  do  not  see  any 
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overbearing  need  at  this  point  for  independent,  self  defined  and 
self-operating  regulatory  mechanism. 

There  are  risks,  but  we  don't  characterize  them  as  grave  risks 
scientifically  and  we  don't  even  characterize  them  as  a  terribly 
troublesome  risk. 

Mr.  Roberts.  Would  you  care  to  comment.  Dr.  Acker,  on  this?  Do 
you  have  the  same  opinion? 

Mr.  Acker.  Yes,  I  think  so.  I  think  the  forces  at  work  are  ade- 
quate for  the  challenges  and  I  think  that  the  history  that  the 
chairman  mentioned  a  while  ago  has  indicated  that  we  have  done 
really  reasonably  well  by  ourselves  to  keep  the  Andromeda  strain 
at  bay. 

Mr.  Roberts.  I  have  no  further  questions,  Mr.  Chairman. 

Mr.  Brown.  Dr.  Chambers,  you  made  a  passing  reference  on  the 
last  page  of  your  statement  to  not  only  expanding  the  Competitive 
Grants  Program,  but  you  mentioned  equipment  and  instrumenta- 
tion which  ft-equently  gets  overlooked.  My  recollection  is  that  both 
NIH  and  NSF  provide  for  equipment  and  instrumentation  grants 
under  some  circumstances. 

I  don't  recall  exactly  how  much  they  provide.  I  presume  that 
when  the  Department  of  Agriculture  does  enthusiastically  get  into 
a  Competitive  Grants  Program  that  it  would  be  desirable  to  include 
a  component  looking  to  the  upgrading  of  equipment  and  instru- 
mentation? ,    ,    .  11 

Mr.  Chambers.  Very  much  so.  NIH  and  NSF  can't  do  it  all. 
There  are  some  new  instrumentation  i-equirements  in  this  area  of 
biotechnology,  but  even  more  importantly  as  you  are  well  aware, 
we  have  gone  through  a  very  dry  period  of  drought  at  the  institu- 
tional level  and  we  have  got  a  lot  of  old  equipment  that  just  needs 
to  be  brought  up  to  date  to  keep  not  only  these  scientific  research 
initiatives,  but  the  broad  scientific  effort  itself  underway. 

Mr.  Brown.  It  seems  to  be  a  characteristic  of  science;  that  is,  as 
it  becomes  more  advanced  and  comprehensive,  it  does  require 
larger  and  more  expensive  items  of  equipment.  I  suppose  biologists 
need  big  computers  just  like  anybody  else. 

Mr.  Chambers.  They  are  learning  that  there  are  some  very  fun- 
damental uses  of  computers  especially  in  the  biotechnology  area 
not  only  for  analysis,  but  for  automated  production  techniques  in 
the  laboratory. 

Mr.  Brown.  All  right.  Well  we  thank  you  very  much,  both  of 
you,  for  your  presentation  and  it  will  be  very  helpful  to  us  and  we 
do  hope  that  you  will  keep  us  in  touch  with  your  efforts  to  organize 
this  food  and  agricultural  policy  forum  as  we  approach  the  renewal 
of  the  farm  bill  next  year. 

Mr.  Chambers.  Thank  you,  sir. 

Mr.  Acker.  Thank  you  very  much. 

Mr.  Brown.  The  subcommittee  will  be  at^'ourned. 

[Whereupon,  at  5:45  p.m.,  the  subcommittee  was  adjourned.] 

[Material  submitted  for  inclusion  in  the  record  follows:] 
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statement  of  Dr.  Bill  R.  Biungtrdt 
Director,  Indlina  AgrlcuUurfil  Experiment  Station 
Associate  Dean  of  Agr  ulture 
Purdue  University 
Uest  Lafayette,  Indiana 


Kr.  Chairman,      nuot  Is  8111  R.  Baungardt.    I  an  Director  of  the  Indiana 
Agricultural  Experiment  Station  and  Associate  Dean  of  Agriculture  at  Purdue 
University,  West  Lafayette,  Indiana,    In  related  professional  activities,  It  Is 
IV  pleasure  to  serve  as  President-elect  of  the  American  Dairy  Science 
Association,  and  Chainaan  of  the  Board-elect  of  the  Agricultural  Research 
Institute.    I  am  a  Deirber  of  the  National  Association  of  State  Universities  and 
Land  Grant  Colleges  -  NASULGC  (Division  of  Agriculture)  Coitraittee  on 
Biotechnology  and  I  represent  that  Convnlttee  here  today. 

I  am  pleased  to  have  an  opportunity  to  address  issues  of  concern  to  your 
Committee.    In  my  testimony,  I  wish  to  to  address  the  following  co«ponents  of 
the  Issue:    (1)  Concepts  developed  by  the  NASULGC  Conmlttec  on  Biotechnology. 
(2)  Public  and  private  roles,  and  (3)  Structure  of  the  USDA  Grants  Program  for 
Biotechnology. 
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NASULGC  COHKITTEE  ON  BIOTECHNOLOGY 


The  NASULGC  (Division  of  Agriculture)  Connlttee  on  Biotechnology  Includes 
Individuals  with  vnrlng  degrees  of  administrative  responsibility  for 
agricultural  research  and  education  progrwts  In  land-grant  universities  and 
attorneys  versed  In  agricultural  law  and  relavant  tax  and  patent  laws  and  codes. 
As  a  committee  we  may  have  done  more  thinking  and  analysis  on  the  Issue  of 
biotechnology  and  agriculture  than  any  other  group.  The  process  In  fact, 
started  long  before  formalization  of  the  Cofnmlttee.   Interests  of  the  CocrtUtee 
represent  a  natural  development  of  the  planning,  coordination  and  research 
function  of  the  national  endownent  we  all  know  as  the  Land-Grant  system.  We 
have  been  about  this  science  from  Its  beginning.   A  sub-group  of  the  ultimate 
coomlttee  took  leadership  to  focus  attention  on  the  potential  of  the  new 
biotechnologies  for  agriculture.  Another  sub-group  met  under  the  Initiating 
leadership  of  the  Texas  Agricultural  Experiment  Station  to  consider  appropriate 
wans  of  Interaction  between  the  public  AES  system  and  private  Industry 
Including  means  of  funding  research  and  patenting  and  ownership  Issues.  The 
HASULGC  Biotechnology  was  officially  established  in  April,  1982.   Major  thrusts 
have  been  and  continue  to  be  dealt  with  by  sub-connlttees  on:   (a)  Land-Grant 
Institutions  and  Biotechnology,  (b)  Educitlon  ind  Hinpower  needs,  (c)  Funding 
and  University/  Industry  Relationship,  (d)  National  Program  Leadership  and 
Oevelopment»  and  (e)  Social/Ethical  Issues.    ForoiAl  progress  reports  wcr^  Issued 
In  NovOR^er  1982^  and  1983^  with  frequent  releise  and  sharing  of  conponent 
drafts  for  review  and  comments.   Host  of  the  dita  and  Comlttee  efforts  that  I 
will  describe  In  this  testimony  today  have  been  taken  from  those  reports. 
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PUBLIC  ANO  PRIVATE  ROLES 

What  Is  emerging  as  an  appropriate  pattern,  is  that  of  a  nix  of  funding  sources 
and  arrangeoents  designed  to  capitalize  on  the  vast  opportunities  for 
biotechnology  in  agriculture. 

In  general,  the  public  sector  research  program  has  lead  responsibility:  (a)  for 
imjch  (but  not  all)  of  the  basic  research,  (b)  for  educating  and  training  of 
scientists,  and  (c)  to  ensure  application  to  a  wide  array  of  needed  plants, 
animals  and  products,  many  of  which  offer  little  profit  incentive  to  the  private 
sector*  On  the  other  hand,  the  private  sector  has  responsibility  for  much  (but 
not  all)  of  the  applied  research  and  development  leading  to  rnarketable  products, 
plus  they  must  have  pronpt  access  to  basic  research  results.   Several  of  the 
najor  industrial  organizations  have  established  significant  in-house  research 
programs  in  biotechnology  related  to  agriculture.  Hany  of  these  same  conpanies 
plus  many  other  (usually  smaller)  coirpanies  also  sponsor  research  gunts  or 
contracts  with  universities  to  gain  that  quick  access  and  window  on  thb  mti^fng 
edge  of  science.   Much  of  the  industrial  sponsorship  of  biotechnology  research 
remains  on  a  one  company,  one  university  '  itractual  arrangement.    However,  I 
perceive  a  growing  interest  in  the  "consortia  concept**  where  a  group  of 
companies  Jointly  support  a  basic  research  program  at  a  university,  (or 
universities)  with  the  companies  sharing  in  the  findings  on  a  timely  basis  and 
also  sharing  in  access  to  the  scientists  being  trained. 

I  believe  it  is  in  the  best  Interest  of  the  public  that  nuch  of  the  basic  * 
research  in  molecular  biology  and  biotechnology  be  done  in  the  public  sector  and 
and  that  it  be  supported  by  public  funds.   This  will  help  ensure  first  of  all. 
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that  information  gained  on  the  most  fundamental  and  widely  applicable  principles 
of  biology,  can  be  nade  available  to  all  of  the  scientific  conmunlty  for 
appropriate  exploitation;   and  secondly,  public  funding  will  ensure  that  a  part 
of  the  basic  research  Is  targeted  to  agricultural  probleias  or  thrusts  which  are 
truly  In  the  public  Interest. 

Base  support  for  public  progrMs  Is  provided  most  appropriately  by  the  federal 
and  state  governments.  Perhaps  the  best  exan>1e  of  this  lies  In  the 
federal-state  partnership  created  by  the  Hatch  Act  and  taade  real  in  the  state 
agricultural  experiment  stations  (SAES).    !n  1981,  the  states  f^ovlded  $4.06  of 
state  funds  for  every  $1.00  of  Hatch  funds.^  These  appropriations  I'orm  a  base 
support  in  terms     facilities  and  scientists  in  a  wide  array  of  disciplines. 
They  provide  for  continuity  of  the  research  effort,  attention  to  iirpcrtant 
problems  demt  ,.ng  a  long  term  commitment,  end  this  base  funding  provides  the 
opportunity  for  the  new,  innovative  Ideas  to  be  pursued.    It  is  this  base 
program  that  enabled  the  State  Agricultural  Experiment  Stations  to  initiate 
their  agricultural  biotechnology  programs  that  had  283  faculty  PTE's  and  579 
projects  ongoing  in  1982.^  The  Biotechnology  Cotmiittee  obtained  similar 
information  about  the  USDA-Agricultural  Research  Service  (ARS)  programs  in 
biotechno logical  research  from  the  ARS  administrator.  The  ARS  reported  94 
biotechnology  projects  with  an  FTE  ''.oanltnent  of  78  scientists. 

Our  committee  also  has  surveyed  me^nber  institutions  of  the  National  Association 
of  State  Universities  and  Land  Grant  Colleges  to  determirte  their  capability  in 
the  area  of  b1otech.iolog1cal  research  and  education.   The  questionnaire  was 
similar  to  the  Ciie  used  with  SAES  and  ARS.  Responses  are  still  being  received 
«ind     hope  to  have  this  infonoatlon  summarized  and  evaluated  by  fall  of  1984. 
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Earlier  I  referred  to  a  mix  of  funding  sources  tnd  arremgements.   For  example, 
the  SAES  are  spending  over  $40  mill  Ion  for  bfotechnologlcal  research.  The 
percentage  distribution  of  funds  by  source  was  State        Federal  4BX  and 
Private  13X.  Our  Coimtlttee  has  been  active  In  several  areas  to  help  foster  an 
expansion  of  appropriate  private  funding  of  blotechnologlcal  research  In  SAES 
and  universities.  These  effort^  Include  chapters  and  draft- papers  on: 

-  Policy  considerations  for  various  University/Industry  relationships 

-  Tax  considerations  for  various  funding  arrangements 

-  Information  on  appropriate  use  of  patents  and  Certificates  of  Plant 
Variety  Protection 

-  Guidelines  for  the  development  of  a  University/Industry  Research  Contract 

-  Faculty  consulting  In  the  private  sector 

Overall,  the  Coimlttee  has  provided  Information,  raised  concerns,  suggested 
guidelines,  and  In  general  heightened  Interest  and  awareness  of  both  public  and 
private  providers  of  funds  for  blotechnologlcal  research.   Hore  and  more  state 
legislatures  are  appropriating  special  funds  to  support  such  research.   In  raany 
cases,  these  public  lUnJs  are  used  to. stimulate  private  .Hatching  funds.  We 
would  be  pleased  to  provide  some  specific  examples  to  your  Coonlttee,  Kr. 
Chalroan,  If  that  would  be  desired. 
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STRUCTURE  OF  THE  USDA  6RAHTS 


PROGRAM  FOR  BIOTECHNOLOGY 


Our  HASULGC  Biotechnology  Coowittee  has  evaluated  both  the  need  for  research 
support  and  the  form  of  that  support  very  carefully.  He  approached  the  subject 
by  surveying  and  analyzing  what  effort  was  underway,  >rhat  "scientist  power"  was 
available  as  well  as  determining  the  areas  of  research  with  the  greatest 
opportunity  for  exploitation  and  advancwicnt  of  agriculture.    {Note  the  listing 
on  pages  22-27  of  the  CoflwUtee  Progress  Report  II,  19832  as  well  as  other 
sources*»5).  Ue  made  estimates  of  the  need  for  equipment  and  the  need  for 
scientists  to  work  on  biotechnology  within  the  land-grant  system.  Wc  then 
constructed  a  set  of  cotrpetitive  grants  programs  which  would  excite* the 
development  of  the  most  advanced  science,  — things  that  are  on  the  cutting  edge 
— whether  they  related  to  an  animal  cell  system,  a  plant  cell  system  or  a 
microbial  cell  system.   The  key  issue  is  to  excite  the  kinds  of  cutting  edge 
science  that  can  be  brought  to  bear  on  the  most  significant  biological  problems 
facing  agriculture. 

To  bring  about  this  kind  of  booster-thrust  to  the  system  we  outlined  a  minimal 
program  including  research  grants,  fellowships,  and  equipment  grants.  We 
suggested  an  initial  budget  of  S70  million  to  be  distributed  as  follows: 
Research  Grants  Hi  11  ion  $ 


Individual  research  grants 

{SlOO-125,000  1  yr.,  for  at  least  3  yrs.) 
Hultidisciplinary  research  grant:» 

(at  least  S200,000  per  yr.  for  at  least  5  yrs.) 
Young  investigator  incentive  awards 


24.0 


16.0 


1.0 
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Fel  lows  hips 

Pre-doctoral  fellowships  1,2 

Post-doctoral  fellowships  2.8 

Senior  post*doctoral  fellowships  X.O 

Equipment  grants  24.0 


Total  $7C.O 


An  annual  base  budget  of  $70  million  would  provide  funding  assistance  for  only  a 

small  portion  of  the  research  programs  and  education  efforts.   Based  on  our 

survey  of  the  present  faculty  effort  in  biotechnology  in  just  the 

SAES        the  $70  million  would  provide  research  support  for  only  2W  of 

the  faculty,  6X  of  the  pre-doctoral  students,  and  8X  of  the  new  faculty  at  the 

desirable  award  levels.  Adding  the  faculty  and  students  from  outside  the  SAES 

group,  of  course,  makes  the  fraction  of  support  become  even  lower.   This  low 

fraction  of  potential  support  demonstrates  clearly  the  need  for  funds  and 

assures  there  will  be  strong  coirpetition  for  the  grants. 

He  stressed  that  for  this  program  to  have  the  desired  iirpact,  it  must  be  added 
to  existing  research  and  education  programs,  not  be  a  replacenent  for  or 
redirection  of  current  programs,  which  are  essential  in  their  own  right.  The 
program  would  be  administered  by  the  USDA  in  a  manner  conp^tible  with  the 
competitive  grants  program.    It  should  be  open  to  all  scientists  in  public  and 
private  universities,  research  institutes  and  government  agencies,  have 
peer-review  panels,  a  program  council  of  distinguished  scientists  with  a  broad 
view  of  basic  research  for  agriculture,  a  program  director  drawn  from  the 
academic  oormwnity  on  a  rotating  basis,  and  a  permanent  associate  director 
expert  in  the  field,  responsible  for  effective  administration  of  the  program. 
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I  would  like  to  address  briefly  some  specific  questions  which  appirently  have 
been  raised  about  sub-sets  of  this  prograw.   First,  what  about  the  need  and 
structure  of  a  multldlsclpllnary  grants  progratn?   (For  the  mojnent  I  shall  not 
belabor  the  distinction  between  multldlsclpllnary  and  Interdisciplinary 
research.    Suffice  It  to  s^y  that  In  both  cases,  scientists  fron  several 
disciplines  are  Involved  In  problems  with  mutual  goals^).   It  Is  the 
Committee's  view  that  multldlsclpllnary  research  must  be  encouraged  because  so 
many  of  the  necessary  research  goals  In  biotechnology  for  agriculture  require 
the  collaboration  of  several  disciplines  for  optlrmn  progress.  All  of  the 
Agricultural  Experiment  Stations  (AES)  are  multldlsclpllnary  and  many  of  then 
Include  basic-science  departments  such  as  biochemistry.    If  not  within  the  AES, 
the  various  disciplines  needed  would  be  represented  on  land  grant  university 
campuses.   Ue  feel  there  Is  a  place  for  a  component  similar  to  that  In  the 
HcKnIght  Foundation  program  which  will  be  addressed  later  In  this  hearing. 

Another  question  has  been  asked  about  the  Inpact  of  small  short  term  conpctltlve 
grants  cwards.    Our  committee  «*ecomniends  funding  the  Individual  research  grants 
at  a  level  of  SlOO  -  125,000/year  (Including  Indirect  costs)  for  a  term  of  at 
least  three  years.  These  levels  anJ  durations  are  within  reccimiended  guidelines 
of  NIH,  NSF  as  well  as  Independent  estlmaes  by  SAES  directors.   Currently  USDA 
competitive  grants  In  plant  science  and  NSF  grants  In  biology  are  being  funded 
at  lower  levels.  These  less  than  optimum  levels  of  funding  are  practiced  by 
concluding  thst  It  Is  preferable  to  provide  some  funding  to  rcore  of  the 
excellent  proposals  rather  than  fully  funding  of  only  a  few.   We  believe  that  to 
optimize  the  effects  the  USOA  Biotechnology  proposal,  low  award  levels  must  be 
avoided. 
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Some  way  consider  the  $100-125,000  per  year  level  for  3  ytars  to  be  "small  and 
short  term."  However,  it  must  be  emphasized  that  there  is  a  base  funding 
undergirding  such  programs  at  SAES  wd  land  grant  institutions.    The  proposed 
grants  provide  a  spike  thrust  which  will  organize  and  concentrate  efforts  in 
inportant  research  areas.   Furthermore,  the  USDA  program  must  be  both  enlarged 
and  continued  so  that  the  most  productive  projects  can  be  renewed  beyond  the 
initial  period. 

In  this  context,  Hr.  Chairman,  I  wish  to  point  out  that  we  believe  it  is 
essential  to  remove  the  J50  million  authorization  cap  on  coirpetltlve  grants  that 
is  in  the  current  version  of  Title  XIV  of  the  "Farm  Bill".    This  cap  forced  the 
corrpetitive  grants  biotechnology  program  to  be  proposed  in  the  FY  85  Budget  at  a 
level  much  below  the  optimum  level.   Furthermore,  we  perceive  that  the 
corrpetitive  grants  component  of  the  USDA  research  budget  is  one  which  should  be 
greatly  enlarged  in  program  areas  and  in  total  funds  made  available  in  these 
next  fiscal  years. 

Let  roc  briefly  address  another  point  raised  in  the  draft  charter  for  these 
hearings,  "The  greatest  gains  from  biotechnology  will  come  when  scientists  in 
traditional  disciplines  are  trained  to  understand  the  potential  contribution  of 
biotechnology  to  their  work,  and  when  scientists  in  the  new  biotechnology 
disciplines  understand  how  their  efforts  contribute  to  the  existing  knowledge 
base.    The  USDA  budget  material  emphasizes  the  Department's  ability  to  link  the 
new  effort  to  the  existing  knowledge  base."  Hr.  Chairman,  on  behalf  of  the 
Biotechnology  Committee,  I  want  to  reassure  your  committee  that  this  linkage  is 
already  well  underway  in  the  State  Agricultural  Experiment  citations.   One  of  the 
great  strengths  of  the  system  is  the  inherent  array  of  the  disciplines  and  the 
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built-in  linkages  with  «n  effective  technology  transfer  system  in  the 
Cooperative  Extension  Service,   ^urtheraore,  we  want  to  assure  you  that  the 
Biotechnology  Omittee  recognized  and  understood  iht  need  to  continually  add  to 
the  linkages  between  basic  molecular  biology,  genetics  and  breeding  —  for  both 
plant  and  aninal  systems.   This  can  be  accoipllshed  within  our  proposed  program 
and  within  the  USOA  conpetitive  grants  prograw.   This  is  one  example  of  the 
special  need  for  -^ultldiscipllnary  research  grants. 

Finally  and  perhaps  most  importantly*  !  wish  to  present  tny  (and  I  believe  the 
Biotechnology  Constittee's)  perspective  on  how  the  FY  X985  biotechnology  Increase 
could  be  most  effectively  utilized.    First*  some  coinmnts  on  the  magnitude  of 
that  Increase.   The  budget  as  originally  presented  included  $28.5  million  for 
the  program  in  corrpetltive  grants.  We  perceive  that  $28.5  Riilllon  level  was 
chosen  because  that  was  all  the  space  left  under  the  current  S50  million 
authorization  cap  for  cocrpetitlve  grants.   You  will  recall  that  our 
recommendation  was  for  $70  million.    Hr.  Chairman,  we  firmly  believe  that  the 
full  $28.5  million  lust  be  nade  available  if  the  United  States  agricultural  and 
food  production  system  is  to  stay  on  the  forefront  of  scientific  and 
technological  developments  —  to  stay  on  the  cutting  edge  —  to  regain  our 
economic  conpetitive  advantage  in  world  markets. 

Second,  given  this  much  reduced  level  of  funding  ($28.5  million  rather  than  $70 
million)  we  recommend  that  eirphasis  be  placed  on  the  Research  Grants 
categories.  The  ratio  between  individual  and  multldlsciplinary  grants  should  be 
kept  approxinatcly  as  in  our  Committee's  original  proposal.    (That  is  about  a 
60:40  split  or  $17.1  million  plus  $11.4  million.)   Inclusion  of  graduate 
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students  and  post-doctorjls  in  tho  grants  should  be  encouraged.   This  Mould  help 
the  tremendous  need  to  educate  i»re  scientists  in  biotechnology  for  agriculture. 
The  best  training  of  practicing  scientists  cjn  be  achieved  by  participation  in 
research  programs  in  cutting  edge  science,  being  led  by  recognized  scholars  in 
the  area.    Further,  because  of  the  critical  need  for  equipncnt,  we  urge  that 
adequate  consideration  be  given  to  including  soiDe  significant  equipment  requests 
when  the  need  is  well  documented  and  included  in  a  high  quality  proposal. 

Beyond  this  adjustment,  we  reconwcnd  implementation  in  accord  with  the  carefully 
developed  scientifically  sound  proposal  original ly  wade  by  our  cotmittee,2 

In  sunoiary  fashion,  that  is: 

a)  Program  arejs  to  establish  a  thorough  understanding  of  the  genetics, 
blochefflistry,  physiology,  metabolic  control,  and  developmental  biology 
of  plants,  animals  and  microbes — to  provide  the  basic  scientific 
knowledge  needed  for  the  development  and  application  of  the  new 
biotechnological  research  capability  to  agriculture  and  food.  Its 
primary  emphasis  should  be  to  enhance  understanding  of  basic  biological 
principles.  The  program  also  should  focus  on  the  basic  approaches 
within  the  context  of  meeting  the  needs  for  tomorrow's  food  and 
agriculture. 

b)  Subject  areis  in  both  individual  and  jnultidisciplinary  research  grant 
programs  should  be  those  where  there  is  greatest  need: 


(l)    Structure,  function,  and  organizition  of  plant,  animal,  and 
microbial  genomes. 

^2)   J^^JIJ^"^'  expression,  and  regulation  of  individual  genes  and  gene 

(3)    Genetic  and  molecular  control  of  growth,  development,  and 
resistance  to  physical  and  biological  stress. 
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A  group  of  leading  scientists  should  be  brought  In  to  1«y  out  the  specific 
criteria  for  these  subject  areas. 

c)  Operational  procedures  should  Include: 

(1)  All  grants  should  be  1nvest1gator*1n1t1ated,  p«er  reviewed^  «id 
awarded  on  a  conpetltlve-Mrlt  basis. 

(2)  The  program  should  cover  the  basic  principles,  utilizing  plant, 
animal  and  microbial  systems. 

(3)  The  program  should  be  open  to  all  scientists  In  public  and  private 
universities,  SAES,  research  Institutes,  and  government 
laboratories. 

Mr«  Chairman,  we  thank  you  and  your  Coxnlttee  for  your  Interest.    With  the 
foundation  xhlch  will  be  laid  by  this  enlightened  program,  we  will  have  within 
our  power,  the  capacity  to  ensure  the  leadership  of  the  American  agricultural 
and  food  systen  and  the  security  of  the  world's  food  supply* 

This  conpletes  n\y  prepared  statement.   I  will  be  pleased  to  respond  to  any 
questions  you  may  have. 


(Attachaenc  follovt:) 


73 


Footnotes 
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1983. 
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STATEMENT  OF 
DR.  ROBERT  RABIN 
ACTING  ASSISTANT  DIREaOR  FOR 
BIOLOGICAL,  BEHAVIORAL,  m  SOCIAL  SCIENCES 
NATIONAL  SCIENCE  FOUNDATION 

NR.  CHAIRMAN: 

MY  NAHE  IS  ROBERT  RABIN.    I  AH  THE  ACTING  ASSISTANT  DIRECTOR 
FOR  BIOLOGICAL,  BEHAVIORAL,  AND  SOCIAL  SCIENCES  AT  THE  NATIONAL 
SCIENCE  FOUNDATION.    I  AH  APPEARING  AT  THE  REQUEST  OF 
DR.  EDWARD  A.  KNAPP,  DIRECTOR  OF  THE  FOUNDATION,  IN  RESPONSE  TO 
YOUR  INVITATION  TO  TESTIFY  AT  THIS  HEARING. 

THIS  IS  AN  OPPORTUNITY  TO  INTRODUCE  TO  YOU  DR.  DAVID  T. 
KINGSBURY.   HE  IS  THE" PRESIDENT'S  NOMINEE  FOR  ASSISTANT 
DIRECTOR,  BIOLOGICAL,  BEHAVIORAL,  AND  SOCIAL  SCIENCES  (BBS)  AT 
HSF.   DR.  KINGSBURY  IS  PROFESSOR  OF  MEDICAL  MICROBIOLOGY  AND 
VIROLOGY  AT  THE  SCHOOL  OF  PUBLIC  HEALTH,  UNIVERSITY  OF 
CALIFORNIA,  BERKELEY.   ALSO,  HE  IS  SCIENTIFIC  DIRECTOR,  NAVAL 
BIOSCIENCES  LABORATORY,  AT  THE  UNIVERSITY.    UPON  HJS  ASSUMPTION 
OF  THE  ASSISTANT  DIRECTORSHIP  AT  NSF,  I  HILL  RESUME  fiV  DUTIES 
AS  DEPUTY  ASSISTANT  DIRECTOR  FOR  BBS. 

THIS  SUBCOMMITTEE  HAS  PERFORMED  AN  OUTSTANDING  SERVICE  BY 
CONDUCTING  EXTENSIVE  HEARINGS  SINCE  1982  ON  CRITICAL  ISSUE.S  IN 
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AGRICULTURAL  SCIENCE  AND  EDUCATION-   THE  NATIONAL  SCIENCE 
FOUNDATION  AND  THE  NATIONAL  SCIENCE  BOARD  HAVE  BEEN  PLEASED  TO 
PARTICIPATE  IN  YOUR  EFFORTS. 

I  AH  PARTICULARLY  PLEASED  ALSO  TO  ACKNOWLEDGE  THE  COOPERATION 
BETWEEN  THE  USDA  AND  NSF:    IT  IS  STRONG,  CONSTANT,  AND 
PRODUCTIVE.    IT  HAS  INCLUDED  PARTICIPATION  IN  DOMESTIC  AND 
INTERNATIONAL  INTERAGENCY  COMMITTEES,  JOINT  PLANNING  AND 
FUNDING  OF  RESEARCH,  AND  JOINT  PARTICIPATION  IN  SYMPOSIA, 
REVIEW  PANELS,  AND  PUBLICATIONS. 

COOPERATION  BETWEEN  OUR  AGENCIES  BEGAN  AS  EARLY  AS  1951,  SOON 
AFTER  NSF  WAS  ESTABLISHED.   AT  THAT  TIME,  S.fi.  FRACKER, 
ASSISTANT  TO  THE  ADMINISTRATOR  OF  THE  AGRICULTURAL  RESEARCH 
SERVICE,  ASKED  ALAN  WATERMAN,  NSF'S  DIRECTOR,  IF  IT  WOULD  BE 
APPROPRIATE  FOR  USDA  TO  SEND  RESEARCH  PROPOSALS  ON  . 
PHOTOSYNTHESIS  TO  NSF  TO  BE  REVIEWED  AND  CONSIDERED  FOR 
FUNDING.   DR.  WATERMAN  WELCOMED  THIS  CHANCEj  INTERACTIONS 
BETWEEN  STAFF  THAT  BEGAN  SHORTLY  THEREAFTER  STARTED  A  LONG, 
FRUITFUL  RELATIONSHIP  THAT  WAS  TO  INCREASE  CONSIDERABLY.  IN 
1976,  NSF  PUYED  A  MAJOR  ROLE  IN  HELPING  USDA  SET  UP  ITS 
COMPETITIVE  RESEARCH  GRANTS  PROGRAM,  AND  BOTH  AGENCIES  CONTINUE 
TO  WORK  TOGETHER  TO  INSURE  THE  SUCCESS  OF  THIS  RELATIVELY  NEW 
USDA  PROGRAM. 

I  BELIEVE  THIS  MORE  RECENT  HISTORY  HAS  BEEN  REVIEWED  BY  THIS 
SUBCOMMITTEE  AND  BY  THE  HOUSE  SCIENCE  AND  TECHNOLOGY  COMMITTEE 
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DURING  OR.  ELOISE  CLARK'S  TENURE  AS  ASSISTANT  DIRECTOR  OF  NSF. 
IT  IS  FITTING  TO  CLOSE  HY  REMARKS  OH  THIS  ASPECT  BY  REMINDING 
THE  SUBCOMMITTEE  THAT  DR.  HENDELL  L.  ROELOFS  HAS  AHARDED  THE 
1982  HOLF  PRIZE  IN  AGRICULTURE  FOR  HIS  WORK  ON  PHEROMONES  AND 
THEIR  PRACTICAL  USE  IN  INSECT  CONTROL.    DR.  ROELOFS'  RESEARCH 
WAS  SUPPORTED  BY  NSF.  ' 

HR.  CHAIRMAN,  LET  HE  TURN  TO  A  CENTRAL  ISSUE  OF  THESE  HEARINGS: 
BIOTECHNOLOGY.   YOU  HILL  RECALL  THE  TESTIHONY  OF  DR.  CHARLES  E. 
HESS  LAST  FEBRUARY  7  BEFORE  THIS  SUBCOflH ITTEE  HHEN  HE  APPEARED 
AS  A  HEMBER  OF  THE  NATIONAL  SCIENCE  BOARD.    HE  SPOKE  STRONGLY 
IN  SUPPORT  OF  THE  NEH  BIOTECHNOLOGY  INITIATIVE  PROPOSED  IN  THE 
FY  1985  BUDGET  FOR  USDA.    HE  HAS  REFLECTING  BOTH  HIS  PERSONAL 
AND  NSF'S  CONCERNS  FOR  THE  WELFARE  OF  THIS  INITIATIVE  IN  ITS 
JOURNEY  THROUGH  THE  CONGRESSIONAL  BUDGET  HEARINGS. 

I  SHOULD  APPRISE  YOU  OF  EVENTS  SINCE  THEN  IN  HHICH  DR.  HESS  HAS 
FIGURED.    IN  LATE  FEBRUARY,  THE  NATIONAL  SCIENCE  BOARD  AGREED 
TO  DEDICATE  A  SUBSTANTIAL  PART  OF  ITS  JUNE  MEETING  TO  A 
DISCUSSION  OF  BIOTECHNOLOGY.    IT  APPOINTi.:  DR.  HESS  TO  LEAD  A 
TASK  GROUP  OF  THE  BOARD  IN  DEVELOPING  THE  ISSUES  AND  BACKGROUND 
PAPERS.    I  HAVE  BEEN  PRIVILEGED,  IN  LEADING  NSF'S  STAFF  IN 
SUPPORT  OF  THIS  EFFORT,  TO  WORK  CLOSELY  HITH  DR.  HESS.  ALSO, 
THE  BOARD  RECENTLY  ELECTED  HIM  AS  ITS  VICE  CHAIRMAN.    I  BELIEVE 
THAT  THESE  ACTIONS  HILL  HAVE  A  SALUTARY  EFFECT  IN  CONTINUING 
HHAT  HAS  BEEN  A  MUTUALLY  ADVANTAGEOUS  RELATIONSHIP  BETHEEN  NSF 
AND  THE  USDA. 
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THE  BOARD'S  DELIBERATION  OH  BIOTECHNOLOGY  WILL  CENTER  ON 
SEVERAL  TOPICS:    (1)  ITS  RELEVANCE  TO  OUR  NATIONAL  INTERESTS; 
(2)  THE  HAJOR  IIATIONAL  NEEDS  TO  SUPPORT  BIOTECHNOLOGY;  (3)  THE 
ROLE  OF  THE  FEDERAL  GOVERNMENT,  PARTICULARLY  IN  BASIC  AND 
APPLIED  RESEARCH;  AND  (1)  SPECIFICALLY,  NSF'S  ROLE  BOTH  CURRENT 
•  AND  FUTURE.   THE  BOARD'S  DISCUSSION  WITH  US  AND  THEIR 
RECOHHENDATIOhs  HILL  HAVE  A  VERY  USEFUL  INFLUENCE  IN  SHAPING 
THE  FOUNDATION'S  POLICIES  AND  ACTIVITIES.  • 

MR.  CHAIRMAN,  BIOTECHNOLOGY  IS  NOT  A  NEW  HUMAN  ACTIVITY,  AND  IT 
IS  NOT  THE  PROVINCE  OF  A  SINGLE  FEDERAL. AGENCY.   MANKIND  HAS 
EMPLOYED  IT  TO  FERMENT  GRAIN  TO  PRODUCE  INDUSTRIAL  ALCOHOL,  TO 
HAKE  BREAD,  TO  CREATE  VACCINES,  AND  TO  PRODUCE  PENICILLIN. 
THESE  ARE  EXAMPLES  OF  WHAT  IS  CALLED  'OLD  BIOTECHNOLOGY.'  NEW 
BIOTECHNOLOGY,  HOWEVER,  IS  THE  CHILD  OF  FEDERAL  RESEARCH 
SUPPORT  MAINLY  IN  OUR  COLLEGES  AND  UNIVERSITIES.    IT  CONTINUES 
TO  BE  NURTURED  BY  THE  FUNDS  FROM  MSF  AND  AGENCIES  WHOSE 
MISSIONS  ARE  ROOTED  IN  PUBLIC  HEALTH,  ACRICULTI.RE  AND  ENERGY, 
AND  TO  A  MUCH  LESSER  EXTENT,  DEFENSE.   THE  FAITH  OF  THE 
CONGRESS  IN  DEDICATING  SUBSTANTIAL  FUflDING  FOR  RESEARCH  FROM 
THE  EARLY  1950'S  ONWARD  IS  BEING  REGARDED  AND  REINFORCED  BY  THE 
FREQUENCY  OF  RESULTS  AND  THE  PROMISING  POTENTIAL  FOR  INCREASED 
NATIONAL  INDUSTRIAL  ECONOMIC  GROWTH. 
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NEW  BIOTECHNOLOGY  COMPRISES  THREE  PRIMARY  GROUPS  OF 
TECHNOLOGIES: 

"RECOMBINANT  DNA  TECHNOLOGY 
"CELL  FUSION  TECHNOLOGY 

•HYBRIDOMA  (MONOCLONAL  ANTIBODY)  TECHNOLOGY 

*SOMATIC  CELL  GENETICS 
"BIOPROCESS  ENGINEERING 

THE  APPLICATION  OF  THESE  TO  AGRICULTURE  IS  IN  ITS  INFANCY,  BUT 
THEIR  USE  HAS  bEEN  ENTICINGLY  REFERRED  TO  IN  THE  RECENT  REPOR" 
TO  THE  CONGRESS  BY  SECRETARY  JOHM  R.  BLOCK  WITH  WHICH  YOU  ARE 
FAMILIAR:   "NEEDS  ASSESSMENT  FOR  THE  FOOD  AND  AGRICULTURAL 
SCIENCES.' 

HISTGRKALLY  HSF  HAS  PROVIDED  FIHANCIAL  SUPPORT  TO  THE  STUDY  IN 
PLANT  AND  ANIMAL  SYSTEMS  OF  FUNDAMENTAL  GENETICS,  CELL 
PHYSIOLOGY,  CELL  CULTURE  BIOLOGY,  NUCLEIC  ACID  CHEMISTRY, 
BIOCHEMICAL  ENGINEERING,  AND  MICROBIAL  PROCESS  ENGINEERING. 
FINDINGS  FROM  THESE  AREAS  HAVE  PROVIDED  THE  BASES  FOR  THE 
EXCITING  TECHNOLOGIES  OF  TODAY.   ONE  OF  THE  HOST  VALUABLE 
APPLICATIONS  OF  BIOTECHNOLOGY  THAT  ALSO  RECEIVES  SUPPORf  IS  THE 
USE  OF  GENE  SPLICING,  CELL  FUSION  AND  BIOPROCESS  ENGINI.ERING 
METHODS  AS  TOOLS  IN  RESEARCH  PROJECTS  THEMSELVES.    THEY  ARE 
OFTEN  CRITICAL  TO  EXPERIMENTS  IN  BIOLOGY,  CHEMISTRY  AND 
ENGINEERING. 
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THIS  LAST  POINT  DESERVES  EMPHASIS:    SIMPLY  HAVING  A  COLLECTION 
OF  TECHNIQUES  UTILIZING  THE  MANIPULATION  OF  DNA  OR  THE  FUSION 
OF  CELLS  DOES  HOT  CONSTITUTE  AN  ESTABLISHED  TECHNOLOGY  WHICH 
REQUIRES  ONLY  AN  OCCASIONAL  FINE  TUNING.    DEFICIENCIES  IN  OUR 
KNOWLEDGE  IMPEDE  THE  CONTINUED  DEVELOPMENTS  OF  THESE  TECHNIQUES 
FOR  USE  IN  BASIC  SCIENCE  AND  THEIR  ULTIMATE  COMMERCIAL 
APPLICATION.    THUS,  IN  PROVIDING  A  POWERFUL  SET  OF  TOOLS  FOR 
BIOLOGICAL  RESEARCH,  BIOTECHNOLOGY  HAS  ACCtLERATED  SCIENTIFIC 
DISCOVERY'  IN  AREAS  WHERE  THE  COMMERCIAL  APPLICATION  OF  THE 
TECHNOLOGY  ITSELF  IS  NOT  IMMEDIATELY  OBVIOUS.    THE  TRADITIONAL 
ROLE  OF  H'F  IN  THE  SUPPORT  OF  BASIC  RESEARCH  HAS  BEEN  TO 
ENCOURAGE  NEW  IDEAS  AND  APPROACHES  PROPOSED  BY  THE  SCIENTIFIC 
COMMUNITY.   GENERALLY,  REGARD  FOR  THEIR  APPLICABILITY  TO  A 
PRACTICAL  COMMERCIAL  PROBLEM  HAS  BEEN  OF  SECONDARY  IMPORTANCE. 

IT  WAS  BECAUSE  THE  COMMUNITY  THAT  NSF  SERVES  SAW  GREAT 
OPPORTUNITIES  IN  THE  PLANT  SCIENCES--TO  BETTER  UNDERSTAND 
STRUCTURE  AND  FUNCTION  AT  THE  MOLECULAR  LEVEL  WITH  'NEW 
BIOTECHNOLOGY-  AND  SOPHISTICATED  INSTRUMENTATION--THAT  WE 
ENBAUKED  ON  A  SUBSTANTIAL  EFFORT  TO  CONVINCE  THE  BOARD,  OUR 
HANAGEMEN,,  THE  ADMINISTRATION  AND  THE  CONGRESS  TO  INCREASE  OUR 
ABILITY  TO  SUPPORT  THIS  WORK.   ACTING  ON  ITS  CONVICTION  THAT 
PLANT  SCIENCE  COULD  BENEFIT  FROM  THE  REMARKABLE  ADVANCES  IN 
MOLECULAR  BIOLOGY  EVIDENT  FROM  STUDIES  OF  VIRUSES,  BACTERIA  AND 
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ANIHAL  CELLS,  THE  BOARD  RECOMMENDED  AND  MANAGEHEHT  AGREED  TO 
SUBSTANTIAL  INCREASES  IN  THE  FOUNDATION'S  BUDGET.   BETWEEN  FY 
1983  AND  (THE  REQUEST  FOR)  FV  1985,  THE  BUDGET  HAS  INCREASED  36 
PERCENT  FOR  RESEARCH  IN  PLANT  SCIENCE. 

MR.  CHAIRMAN,  IF  THE  CONGRESS  APPROPRIATES  FY  1985  FUNDS  FOR 
NSF'S  USE  IN  THE  PLANT  SCIENCES  AT  THE  ADMIKISTRATION'S 
REQUESTED  LEVEL,  HE  ESTIMATE  THAT  KE  WILL  OBLIGATE  $58  MILLION 
NEXT  YEAR.    THIS  IS  A  70  PERCENT  INCREASE  OVER  THE  FUNDING  IN 
FY  1981  WHICH  WAS       MILLION.   BUT  NOT  ALL  OF  THIS  INCREASE  IS 
ALLOCATED  TO  PLANT  MOLECULAR  BIOLOGY.    ABOUT  13  PERCENT  (OR  $25 
MILLION)  WILL  SUPPORT  RESEARCH  IN  ECOLOGY,  SYSTEMATIC  BIOLOGY, 
POPULATION  BIOLOGY  AND  ECOSYCTEH  STUDIES. 

LAST  YEAR  THE  FOUNDATION  HELD  ITS  FIRST  COMPETITION  FOR 
POSTDOCTORAL  FELLOWSHIPS  IN  PLANT  BIOLOGY.   THE  NEW  PROGRAM  WAS 
INAUGURATED  TO  ENHANCE  BROAD  INTERDISCIPLINARY  APPROACHES  TO 
PLAN'i  RESEARCH.    IT  RESPONDED  TO  THE  NEED  ( j  1  TO  CATALYZE  MORE 
EXTENSIVE  USE  IN  PLANT  RESEARCH  OF  THE  TECHNIQUES  DEVELOPED  IN 
RESEARCH  WITH  MICROBIAL  AND  ANIMAL  SYSTEMS,  AND  (2)  TO 
PROVIDE  SUPPORT  FOR  YOUNG  SCIENTISTS  IN  THESE  MOST  PROMISING 
AREAS  OF  RESEARCH  IN  WHICH  THE  DEMAND  FOR  SCIENTISTS  IS 
INCREASING. 

IN  1983,  FELLOWSHIPS  WERE  AWARDED  TO  21  YOUNG  SCIENTISTS  WHO 
HAD  EARNED  THE  DOCTORiiIE  DEGKEE  AFTER  JANUARY  1,  1980.  THESE 
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WERE  SELECTED  FROM  ISk  APPLICANTS.    THE  NEW  FELLOWS  INCLUDED  1*1 
WOMEH.    Ili  19811,  IN  THE  COMPETITION  RECENTLY  CONCLUDED,  20 
FELLOWS,  INCLUDING  5  WOHEN,  KERE  SELECTED  l-ROH  128  APPLICANTS. 

THE  FELLOWSHIPS  ARE  FOR  ONE  YEAR  AND  ARE  RENEWABLE  FOR  AN 
ADDITIONAL  YEAR.    EACH  FELLOW  IS  FREE  TO  SELECT  AN  AMERICAN  OR 
FOREIGN  INSTITUTION  FOR  FURTHER  STUDY.    AHONG  THE  HH 
FELLOWS  SELECTED,  ONLY  EIGHT  CHOSE  TO  WORK  ABROAD  AND,  OF  THE 
LATTER,  FIVE  ELECTED  TO  STUDY  AT  THE  SUPERB  NATIONAL  PLANT 
LABORATORIES  IN  AUSTRALIA.    PLANT  GENETICS  HAS  BEEN  THE  HOST 
POPULAR  FIELD  OF  STUDY  AMONG  THE  DISCIPLINES  IN  PHYSIOLOGY, 
CELLULAR  AND  MOLECULAR  BIOLOGY. 

NOW  I  WOULD  LIKE  TO  BRIEFLY  NOTE  SOME  FINDINGS  OF  A  SURVEY 
SPONSIRED  BY  NSF.    IT  WAS  CONDUCTED  BY  THE  HIGHER  EDUCATION 
PANEL  OF  THE  AMERICAN  COUNCIL  ON  EDUCATION.    THE  CONCLUSIONS 
ARE  PRELIMINARY  AND  MAY  BE  REVISED  LATER.   LAST  AUTUMN,  ?in 
DOCTORATE-GRANTING  INSTITUTIONS  WERE  QUESTIONED  ABOUT  PLANT 
SCIENCE  PROGRAMS,  AND  90  PERCENT  RESPONDED;    165  REPORTED 
GRADUATE  PROGRAMS  IN  PLANT  BIOLOGY. 

THESE  INSTITUTIONS  RECEIVED  ABOUT  $200  MILLION  IN  RESEARCH 
SUPPORT.   HALF  CArtE  FROM  THE  FEDERAL  GOVERNMEi^Tj  3H  PERCENT 
CAME  FROM  STATE  GOVERNMENTS.    INDUSTRIAL  SOURCES  PROVIDED  ONLY 
10  PERCENT. 
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APPROXIKATFLY  8O0C  GRADUATE  STUDENTS  WERE  ACCOUNTED  FOR  IN  THE 
SURVEY.    FEDERAL  RESEARCH  GRANTS  SUPPORTED  ONLY  20  PERCENT  OF 
THEN,  AND  ONLY  3  PERCENT  HAD  FEDERAL  FELLOWSHIPS.  STATE 
GOVERNMENTS  SUPPORTED  12  PERi.tNT;  FOREIGN  GOVERNMENTS  SUPPORTED 
10  PERCENT,  AND  INDUSTRY'S  CONTRIBUTION  HAS  /  PERCENT.  THE 
INSTITUTIONS  THEMSELVES  SUPPORTED  30  PERCENT  OF  THE  STUDENTS. 

FOR  THE  1000  POSTDOCTORAL  STUDENTS,  THE  FEDERAL  SUPPORT  PICTURE 
IS  CONSIDERABLY  DIFFERENT.   FEDERAL  RESEARCH  GRANTS  SUPPORTED 
Sn  PERCENT,  WHILE  INSTITUTIONAL  SUPPORT  IN  THIS  GROUP  SHRANK  TO 
ONLY  7  PERCENT,  THE  SAME  FIGURE  FOR  STATE  GOVERNMENTS  AND 
INDUSTRY.   FEDERAL  FELLOWSHIPS  ACCOUNTED  FOR  6  PERCENT,  AND 
FOREIGN  GOVERNMENTS  12  PERCENT  OF  THE  TOTAL  SUPPORT  OF  THIS 
POPULATION. 

THE  GRADUATE  PROGRAMS  ARE  ATTRACTING  MANY  WOKEN:   THEY  COMPRISE 
30  PERCENT  OF  THE  FULL-TIME  GRADUATE  STUDENTS,  POSTDOCTORALS, 
AND  RESEARCH  ASSOCIATE'..    ABOUT  20  PERCENT  CF  DOCTORATE  DEGREE 
RECIPIENTS  WERE  HOHEN. 

THE  UNITED  STATES  IS  TRAINING  SUBSTANTIAL  NUMBERS  OF  FOREIGN 
STUDENTS.   ABOUT  1600  (20  PERCENT)  OF  THE  FULL-TIME  GRADUATE 
STUDENTS  AND  ABOUT  330  (33  PERCENT)  OF  THE  POSTDOCTORALS  HOLD 
TEMPORARY  VISAS.  OF  THE  IbOO  FOREIGN  GRADUATE  STUDENTS,  1200 
ARE  FROM  DEVELOPING  COUNTRIES  AS  ARE  130  OF  THE  330  POSTDOCS- 
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THE  LAND  GRANT  INSTITUTIONS  DOMINATE  THE  GRADUATE  PROGRAMS  IN 
PLANT  BIOLOGY.   THEY  ACCOUNT  FOR  80  PERCENT  OF  THE  RESEARCH 
FUNDING,  80  PERCENT  OF  THE  FACULTY,  80  PERCENT  OF  THE  GRADUATE 
STUDENTS,  80  PERCENT  OF  THE  PH.D.  RECIPIENTS,  AND  70  PERCENT  OF 
THE  POSTDOCTORATE  SCHOLARS. 

FINALLY,  THIS  SURVEY  REVEALED  THAT  THE  DISCIPLINES  OF  PLANT 
MOLECULAR  BIOLOGY,  BIOCHEMISTRY,  AND  GENETICS  WERE  THOSE  MOST 
CITED  AS  HAVING  A  SH#TAGE  OF  PERSONNEL  IN  POSTDOCTORAL 
TRAINING  POSITIONS,  PERMANENT  RESEARCH  ASSOCIATE  POSITIONS  AT 
THE  PH.D.  LEVEL,  AND  IN  TENURE-TRACK  FACULTY  POSITIONS.  DATA 
FROM  THE  SURVEYED  INSTITUTIONS  ALSO  AGREED  WITH  OTHER  DATA 
COLLECTED  BY  THE  CONGRESSIONAL  OFFICE  OF  TECHNOLOGY  ASSESSMENT 
AND  THE  NATIONAL  RESEARCH  COUNCIL:    INDUSTRIAL  POSITIONS  IN 
PLANT  MOLECULAR  BIOLOGY,  BIOCHEMISTRY,  AND  GENETICS  ARE  IN 
GREATEST  DEMAND. 

THESE  FINDINGS  HAVE  POLICY  IMPLICATIONS  FOR  INDIVIDUAL  AGENCIES 
AND  FOR  FEDERAL  SPONSORSHIP  OF  RESEARCH  AND  TRAINING  GENERALLY. 
AS  FOR  NSF,  I  WOULD  NOTE  THAT  THE  BUDGETARY  GROWTH  WHICH  I 
MENTIONED  IS  A  RECENT  EVENT.    THE  DISCOVERIES  OF  THE  I970'S 
THAT  HAKE  UP  THE  "NEW  BIOTECHNOLOGY-  WERE  POSSIBLE  BECAUSE  THE 
UNITED  STATES  IN  THE  1950 'S  AND  1960'S  CHOSE  TO  BUILD  WORLD 
LEADERSHIP  FOR  ITSELF  IN  THE  LIFE  SCIENCES.    FROM  1968  TO  1982, 
FEDERAL  FUNDING  FOR  NON-DEFENSE  RESEARCH  IN  REAL  DOLLARS 
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SHRANK.    THIS  ADMINISTRATION  REALIZED  THAT  HE  CAN'T  LIVE  OFF 
PAST  INVESTMENTS  SO  LONG  WITHOUT  RENEWING  THEM,  AND  HAS 
EMPHASIZED  PLANT  BIOLOGY. 

THE  HEART  OF  OUR  FROGRAH  IS  THE  SINGLE  PRINCIPAL  INVESTIGATOR- 
FUNDED  RESEARCH  PROJECT-    IN  FY  1983,  GRANTS  FROM  NSF'S  BIOLOGY 
PROGRAHS  AVERAGED  $20  THOUSAND  PER  YEAR  IN  CONSTANT  1972 
DOLLARS.    EACH  GRANT  INCLUDED  BOTH  TOTAL  DIRECT  AND  INDIRECT 
COSTS.    ONLY  IN  THE  PAST  TWO  YEARS  HAS  THE  ATTITUDE  CHANGED? 
MODERN  BIOLOGY  CAN  NO  LONGER  BE  VIEWED  AS  A  COTTAGE  INDUSTRY. 
IT  IS  UNREASONABLE  TO  THINK  THAT  U.S.  LEADERSHIP  CAN  BE 
MAINTAINED  WITHOUT  INCREASING  SUBSTANTIALLY  OUR  INVESTMENT  PER 
AHARD.    I  HAVE  THE  SAME  OPINION  ABOUT  THE  USDA'S  COMPETITIVE 
GRANTS  PROGRAM. 

THE  SURVEY  BY  THE  AMERICAN  COUNCIL  ON  EDUCATION  INDICATES  THAT 
INDUSTRY'S  SUPPORT  OF  PLANT  SCIENCE  RESEARCH  IN  ACADEME  IS  10 
PERCENT  OF  THE  TOTAL,  OR  ABOUT  «0  MILLION.    INDUSTRY  SUPPORTS 
7  PERCENT  OF  THE  GRADUATE  STUDENTS  AND  ABOUT  THE  SAME 
PERCENTAGE  OF  POSTDOCS.    INDUSTRY,  AT  LEAST  PRESENTLY,  CLEARLY 
EXPECTS  THE  FEDERAL  GOVERNMENT  TO  BE  THE  CHIEF  PATRON  OF 
RESEARCH  AND  TRAINING.   THE  DATA  CONFIRM  WHAT  I  HAVE  HEARD 
PRIVATELY  FROM  INDUSTRIAL  RJD  OFFICIALS-   YET  INDUSTRY  WILL 
CONTINUE  TO  BE  A  MAJOR  BENEFICIARY  OF  THE  FEDERAL  INVESTMENT. 
IF  LAND  GRANT  UNIVERSITIES  REMAIN  DOMINANT  IN  PLANT  SCIENCE 
GRADUATE  PROGRAMS,  AND  IF  THE  NEED  IN  BOTH  ACADEME  AND  INDUSTRY 
IS  CHIEFLY  FOR  PEOPLE  TRAINED  IN  THE  'MEH  BIOTECHNOLOGY,'  IT 
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SEEHS  OBVIOUS  TO  HE  THAT  THE  FEDERAL  FINANCIAL  RESPONSIBILITY 
HUST  BE  BEiTER  BALANCED  AH0N6  THE  AGENCIES.    IN  1981,  NSF'S 
BUDGET  OF  J33  MILLION,  THE  USDA'S  BUDGET  OF  US  MILLION,  AND 
THE  DEPARTMENT  OF  ENERGY'S  BUDGET  OF  ill  MILLION  FOR 
COMPETITIVE  RESEARCH  GRANTS  FOR  MODERN  MOLECULAR  STUDIES  OF 
PLANTS  TOTALS  J59  MILLION-    NSF  ACCOUNTS  FOR  55  PERCENT  OF 
THIS. 

SINCE  NSF  DOESN'T  FOCUS  ITS  EFFORTS  ON  AGRICULTURAL  RESEARCH, 
HE  REALLY  NEED,  AS  DR.  KEYHORTH,  THE  PRESIDENT'S  SCIENCE 
ADVISOR,  HAS  SAID,  'A  SUBSTANTIAL  PROGRAM  OF  COMPLEMENTARY 
RESEARCH  HITHIN  USDA."   GIVEN  THIS,  I  BELIEVE  THAT  IN  THE 
FUTURE  HE  CAN  REALIZE  WHAT  'NEH  BIOTECHNOLOGY'  PROMISES  FOR 
AGRICULTURE:    IMPROVED  VETERINARY  VACCINES,  PLANTS  THAT  THRIVE 
IN  ARID  OR  SALTY  SOILS,  PEST-  AND  INFECTION-RESISTANT  PLANTS, 
AND  CROPS  THAT  CAN  FIX  NITROGEN  FROM  THE  AIR. 

THANK  YOU.    I  HILL  BE  PLEASED  TO  ANSWER  YOUR  QUESTIONS. 
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Scatement  of  Dc.  Halph  W.  F.  Hacdy 
Mtr.oec  of  .Executive  Committee 
BoaEd  on  Agcicultuce  -  National  Heseaccti  Council 
National  Acadeay  of  Sciences 

INTRO^jUCTION 

Good  Aftecnoon.  I  am  Ralph  Hacdy*  Hembec  of  the 


Executive  Committee  of  the  Boacd  on  Agcicultuce  of  the  National 
Reseacch  Council.     I  am  alio  cuccently  an  employee  of 
B.  I.  du  Pont  de  Nemouci  &  Company  whece  my  mott  cecent 
position  vas  Dicectoc  of  Life  Sciences  and  am  also  a  dembec  of 
COGENE  Which  is  the  Committee  on  Genetic  Expeciaentation  of  the 
Intecnational  Council  of  Scientific  Unions.     I  appreciate  this 
oppoctunity  to  pcovide  comments  on  U.S.  agcicultucal  ceseacch 
and  technology.    My  specific  comments  will  outline  the  cole  of 
the  Boacd  on  Agcicultuce.  challenges  to  U.S.  agcicultuce  in  a 
changing  world,  and  ceseacch  and  technology  to  cope  with  this 
changing  enviconment. 


BOARD  ON  AGRICULTURE 
The  Boacd  on  Agcicultuce  is  one  of  eight  najoc  pcogcam 


units  of  the  National  Reseacch  Council  which  is  the  pcincipal 
opecating  agency  of  the  National  Academy  of  Sciences*  the 
National  Academy  of  Engineering,  and  the  Institute  of  Medicine. 


fields  of  plant  and  animal  sciences  and  renewable  resources 
that  ace  of  concecn  to  the  agcicultucal  community.  These 
concecns  cange  fcom  basic  scientific  ceseacch  thcough  its 
applications  in  pcoduction  agcicultuce  to  tcaining  and 
education  of  agcicultucal  scientists,  to  national  policy  issues 
involving  natural  cesoucces  and  the  nation's  ability  to  pcoduce 
food,  feed  and  fibec.    Aceas  of  intecest  include  all  aspects  of 
pcoduction,  pcotection,  pcocessing  and  macketing  of  any  ccop, 
plant,  oc  animal  and  management  and  consecvation  of  cange,  soil 


The  Boacd  on  Agcicultuce  addcesses  issues  in  the 
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and  WAt«c-<*ttie  centvable  c«touccet  celattd  to  agcicultuct.  Th« 
Boacd  ii  «ilio  icivolvtd  with  innovative  concoptt  in  agcicultuct 
such  at  blottchnology  and  itt  inplicationt  foe  plant  and  animal 
agticultuct. 

Soat  iituet  ace  addr«tttd  by  tht  Boacd  to  pcovide 
advice  and  guidance  on  tcientiCic  and  policy  quottiont  at  the 
cequest  of  Cedecal  agencies  oc  pcivatt  ocganizationi  dealing 
with  agcicultuct.    Othec  ttudy  pcogcams  on  ittues  affecting  the 
health  of  the  nation' i  agcicultuce  and  celated  natucal 
ceiouccei  ace  iaitiated  by  the  Boacd  itself.    Pcojecte  of  the 
Boacd  0(1  A.gcicultuce  ace  caccied  out  by  coRuaitteei  of  expecco 
ocganiztd  foe  the  woclc  of  the  individual  pcoject. 

Exanplei  of  cuccent  pcojecte  by  the  Boacd  include  a 
study  foe  the  USDA  on  bioicience  ceieacch  by  the  Agcicultucal 
Reieacch  Secvice.    The  L'eiultant  cepoct  will  ceconsend  aceae  oC 
ceieacch  that  ahould  be  itcengthened  oc  added  to  ARS  pcogcamt 
in  the  biosciences  to  achieve  the  higheit  dividend!  in 
sciennific  ceieacch.    A  lecond  pcoject  is  exanining  aceat  in 
the  nktv  biotechnologies  that  ace  ot  significance  to  agcicultuce 
and  will  ceconmend  a  national  stcategy  foe  biotechnology  in 
agcicultuce.    A  thicd  study  is  evaluating  tha  tcends  in 
coapetency  needs  in  agcicultucal  ceseacch  pecsonnel.    A  foUcth 
study  will  develop  stcategiea  foe  the  nanagement  of  pesticide- 
cesistant  peit  populations.    The  above  ace  examples  of  studies 
in  peogcesG.    Seveeal  othoes  ace  in  peogeess  oc  being 
coniideced  foe  initiation  at  this  time. 
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CHALLENGES  FOR  U.S.   AGRICULTUPE  IN  K  CHANGING  WORLP 
U.S.  agcLcultuce  hat,  does  and  will  •xist  in  a 
changing  national  and  Lntecnational  anvLconment.    Howtvec,  the 
intensity  of  the  cate  of  change  is  probably  gceat«c  at  this 
tine  than  hecetoCoce.    This  accolecated  cat©  of  change  will 
make  it  incceasingly  challenging  foe  U.S.  agricultuce  to 
maintain  its  competitive  position  in  both  its  production  and 
input  industries. 

These  changes  acQ  occuccing  in  both  the  domestic  and 
lntecnational  acenas.    I  will  list  some  of  the  dcnestic  factocs 
f  icst.    The  U.S.  consumac  expects  the  desiced  quantity  and 
variety  of  food  at  a  low  cost.    The  peccantagt  of  income  spent 
foe  food  deccaased  16t  in  the  last  twenty  yeacs  and  now 
appcoaches  a  n«w  low  of  15t.    Supec Imposed  on  this  expectation 
of  low  cost  food  is  a  gcowing  concern  about  pecsonal  veil  being 
and  diet.    The  consumec  will  Increasingly  axpQct  food 
coneisteit  with  long-teca  health.    The  cecant  Increased 
visibility  of  the  possible  relationship  betwesn  food  and  cancer 
is  one  example  of  the  growing  concern  about  food  and  health. 
Significant  changes  In  diet  should  be  expected  with  attendant 
changes  in  food  choices. 

The  economics  of  farming  Is  changing  drastically  with 
the  future  of  many  farmers  uncertain.    The  past  asphasis  oC 
agriculture  research  on  increasing  total  yield  has  ^coatly 
enhanced  agriculture's  ability  to  produce  but  not  to  produce 
necessarily  in  a  profitable  manner.    Technologies  such  as  plant 
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bceeding  including  hybcids*  actificial  LnttnLnatLon,  ftcti- 
lizec8«  plant  pcotectant  chenlcali*  vettclnacy  phacmactutLcals* 
feed  additives,  Icclgation,  housing  and  mechanization  have 
pcovided  the  bates  toe  high  catei  of  ^coductlon  and  low  pcoduct 
pclces.    The  incceased  cott  of  land  end  equipment  acconpanled 
by  high  interest  catei  has  led  to  increased  costt.    These  low 
pclces  and  Incceased  costi  ceiulned  In  Inadequate  pcoflt- 
ability.    Futuce  agclcultucal  ceseacch  aay  need  to  focus  on 
ceducing  costs  of  pcoductlon  In  ocdec  to  naxlmlze  cetucn  cathec 
than  maximize  yield. 

In  cecent  yeacn,  thsce  hat  been  lnccoaslr4g  concern 
expressed  about  the  environment.    Thl«  Includes  concerns  about 
possible  farn  generated  pollutants  as  well  as  pollutants 
generated  elsewhere  that  affect  agriculture.    Soae  eegments  of 
society  are  expressing  hostility  towards  chealcal  and 
biological  Innovations  that  have  and  undoubtedly  will  be  Key  to 
keeping  our  agr Icultur^il  system  competitive.    Agriculture  nust 
comnunicate  noce  effectively  with  society  30  that  society's 
views  are  based  core  on  reality  than  blanket  impressions  about 
broad  areas  ouch  as  genetic  engineering  and  plant  protectant 
chemicals. 

Agriculture  relies  on  Halted  resources*  such  as  soil 
and  water.     Increasing  concern  Is  being  expressed  about  the 
loss  of  soli  due  to  agricultural  practices.    Agriculture  is  a 
major  user  of  water  and  it  Is  suggested  that  this  resource  may 
become  limiting  In  certain  parts  of  the  We  must  adopt 
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note  effective  toil  conservation  pcacticei  and  inpcove  the 
efficiency  of  water  use  in  agcicultuce  oc  ouc  liaited  ceiouccet 
vl  1  becotat  inadequate  oc  depleted. 

Enecgy  is  also  a  changing  factor  in  agcicultuce. 
Pectllizet  and  fuel  ace  the  majoc  agticultucal  consumecs  up-to- 
the  facta  gate  of  fotsil  fuels.    Although  fossil  fuel  pcicet 
have  itabili2ed.  in  the  longec  teem,  pcices  will  again  increase 
delving  up  the  cost  of  agcicultuce  pcoduction.    It  it  noted 
that  agcicultuce  up-to~the~f aco  gate  is  not  a  oajoc  national 
usee  of  foisil  enecgy--only  3%  of  the  U.S.  tolal  consumption. 
Teanipoctation.  peocessing  and  distcibution  of  food  ace  majoc 
useci  of  fossil  enecgy--about  14%  of  total  U.S.  enecgy 
consumption.    The  above  selected  factocs  indicate  the  changing 
domestic  enviconment  in  which  the  agticultucal  pcoduction  and 
Input  industcies  will  have  to  cemain  competitive, 

Thece  ace  also  significant  international  factocs  that 
impact  agricultuce  especially  as  the  wo  eld  becomes  moce  iutee- 
dependent.    U.S.  agcicultuce.  especially  in  the  case  of 
commodity  gcains.  has  the  ability  to  pcoduce  huge  quantitites 
in  excess  of  domestic  needs.    Xccocdlngly.  a  maJoc  pact  of 
commodity  gcains  must  seek  nackets  outside  the  U.S.  These 
mackets  havft  grown  substantially  in  the  1970»s  but  ace  subject 
to  yeac-to-yeac  vaciations  in  the  productivity  of  the  impoc^ug 
countries  such  as  the  U.S.S.R.    The  U.S.  also  shaces  this 
expect  market  with  othec  gcain  expocting  countcies  pcoducing 
additional  annual, change  foe  the  U.S.  gcain  pcoducec.    lu  some 


ERIC 


96 


91 


cases,  impocting  countcies  become  self-sufficient  and  even  in  a 
few  cases  becone  expecting  countcies  in  competition  witti  the 
U.S.    Sone  countcies  that  ace  im^octecs  of  agcicultucal 
pcoducts  will  invest  to  become  self-sufficient  in  the  futuce. 
The  ability  of  the  U.S.  to  expoct  agcicultcuai  pcoducts  can  be 
affected  dcasticaliy  by  political  considecations .  These 
changes  in  the  intecnational  nacKet  pcoduce  the  ma)oc  inpact  on 
gcain  pcices  and  document  the  incceasing  wocid  intecdependence 
in  the  changing  agcicultucal  enviconment. 

In  addition,  agcicultuce  is  subjected  to  the  changing 
impacts  of  evolving  technologies  whose  impacts  could  be  even 
noce  dcamatic  than  the  intecnational  macketplace.    Foe  example, 
the  new  biology- based  technologies  ace  expected  to  have  majoc 
impacts  on  both  agcicultucal  pcoduction  and  agcicultucal  input 
industcies.    In  the  shoe  tec  teem,  it  is  absolutely  ccitical 
that  the  U.S.  develop  a  leadecship  position  in  these  biotech- 
nologies foe  both  ouc  agcicultucal  pcoduction  and  input 
itidustcies.    These  biotechnology  inputs  should  enable 
pcoduction  costs  pec  unit  of  pcoduct  to  be  decceased  and  should 
pcovide  the  bases  foe  competitive  new  pcoducts,  peocesses  anC 
seevices  foe  ouc  ag  input  industcies. 

Foe  the  longee  teem,  we  need  to  assess  the  impacts  of 
the  biotechnology  inputs  on  U.S.  pcoduction  agcicultuce.  The 
natuee  of  some  of  the  expected  pcoducts  of  these  technologies 
such  as  seeds  ace  ones  that  ace  easily  intcoduced.    Note  the 
successful  intcoduction  of  high  yield  wheat  vacieties  into 
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India  80  as  to  convect  India  fcom  a  wheat  inpoctec  to 
expottec.    One  nay  suggest  that  these  biotechnologies  in  the 
long  teen  will  decrease  the  conpetitive  advantage  of  U.S. 
pcoduction  agcicultuce.    Foe  example,  technologies  that  would 
enable  high  yield  ccops  to  be  gcown  on  the  aluminum  toxic  soils 
in  South  Amecica  would  lead  to  ma]oc  incceasee  in  crop 
pcoductlon  of  chat  pact  of  the  wocld  while  the  impacts  of  such 
technology  on  U.S.  agcicultace  would  be  less  significant. 
Similacly,  vaccines  to  deccease  animal  diseases  in  aceas  such 
as  ACcica  could  substantially  inccease  the  meat  pcoduclng 
capabilities  of  that  continent.    Evolving  technologies  can 
cleady  produce  advantages  but  also  can  pcoductx  challenges  foe 
which  we  need  to  prepare.     Developing  the  appcopciate 
technology  is  the  best  answec  to  such  challenges.  Thus, 
technology  must  be  consideced  as  a  major  oppoctunity  and 
challenge  in  a  changing  wocld.    One  must  develop  the  best 
technology  foe  U.S.  agricultuce  but  cecognize  that  othecs  ace 
pucsuing  the  same  goals  foe  theic  agcicultuce. 

In  the  chauging  world,  it  may  be  most  impoctatit  to 
develop  technology  that  would  genecate  new  mackets  Coc 
pcoduction  agcicultuce.    Heseacch  is  needed  to  pcovide  the 
basis  for  making  higher  value- in-use  products  than  commodity 
gcains.    such  technology  could  significantly  inccease  the 
competitive  position  of  U.S.  pcoduction  agricultuce. 

The  many  national  and  intecnational  changes  outlined 
above  suggest  that  maintaining  the  competitive  position  of  U.S. 
agciculture  will  not  be  easy.     It  will  requice  an  aggcestive 
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appcoach  over  the  next  several  decades  to  maintain  oc  even 
more  desirably  entiance  the  conpetltlve  position  oC  U.S. 
agriculture,    in  the  next  section,  I  will  suggest  some 
approaches  that  will  assist  In  meeting  this  challenging 
objective. 

RESEARCH  TO  CO?E  WITH  R  CHANGING  RMVIRONMENT 
The  Koy  Ingredient  to  cope  successfully  with  this 
changing  environment  Is  people.    Agriculture  nust  attract  the 
nost  creative  nlnds  to  design  solutions  for  these  most 
challenging  problems.     In  recent  decades »  agriculture  has  not 
attracted  Its  fair  share  of  the  best  talent  compared  with 
flcldc  such  as  haslth  and  engineering.    Fcogtaias  uuch  as  the 
recently  Initiated  National  Science  Foundation  Post-doctoral 
Fellowships  for  students  educated  outside  of  agriculture  to  do 
post-doctoral  uorK  In  agricultural  laboratories  Is  an 
innovative  effort  to  readjust  the  people  distribution  In  favor 
oC  agriculture.    Agriculture  also  has  a  responsibility  to 
Inform  young  people  at  the  critical  time  of  career  choices  as 
to  the  exciting  challenges  and  opportunities  In  agriculture. 
Success  In  attracting  these  creative  minds  will  be  Important  to 
our  acadenlc,  government  and  Industrial  agricultural  activities 
as  well  as  providing  talent  key  to  maintaining  our  Inter- 
national leadership  position  In  agriculture. 

After  people*  the  next  most  Important  factor  Is 
training.    We  nust  expand  our  capabilities  to  train  young 
scientists  and  to  retrain  established  scientists  In  the  aewar 
biological  techniques.    Acadenlc  and  government  laboratories 
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have  the  naloc  cesponsibility  £oc  tcaining.    The  expanding 
agcicultucal  biotechnology  emphasit  oC  many  acadenic 
institutions  it  encoucaging.    Howevec,  these  pcogcans  will  need 
to  be  staffed  by  agcicultucal  biotechaologists  o€  which  thece 
ace  only  an  inadequate  numbec  at  this  time.    Tcaining  it  Key  to 
pco^ide  the  Cutuce  scientists  foe  academic,  govecnment  and 
induttcial  Activitiet  as  well  as  intecnational  onet. 


funding.    To  provide  options  to  meet  the  competitive  challenget 
of  the  changing  wocld  will  cequice  new  ceseacch  initiatives 
etpecially  in  pcoviding  a  ttcong  base  of  science  to  undecpin 
agcicultucal  technologiet.    The  health  caC3  comnunlty  has  thown 
competitive  gcants  to  be  a  moot  effective  way  to  fund  cceative 
tcience.    The  stcong  existing  scientific  baee  in  the  medical 
sciences  documents  the  ef fectivenets  of  competitive  gcants. 
Agcicultuce  initiated  a  modest  competitive  gcant  pcogcam  a  fow 
yeacs  ago.    We  ace  encoucaged  by  the  expanded  competitive 
gcantt  €oc  a  biotechnology  thcust  thit  yeac.    He  cecommend 
tubstantial  additional  expansion  of  competitive  gcantt  ovec  the 
next  sevecal  yeact.    In  addition,  we  tuggett  that  the 
compttitive  gcants  in  agcicultuce  be  of  two  types.    One  would 
be  the  tcaditional  single  invettigatoc,  monodi^ci^line 
pcoposals.    The  othec  would  be  nultiinvestigatot,  multi- 
discipline  pcopooals.    Available  competitive  gcant  funds  would 
be  allocated  in  advance  between  the  two  types.    Let  me  justify 
the  ceasono  foe  the  multiinvestigatoc ,  multidiscipline 
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pcoposals.    Many  oC  the  ceseaEch  pcoblens  Ln  agcicultuce  will 
cequLce  a  cniltipllcity  oC  dLsciplinee  to  fiucceisCully  genecate 
the  science  and  technologies.    KultLLnvestigatoc.  multi- 
dLscipline  pcoposals  will  being  together  creative  scientists  to 
meet  this  need.    The  limited  nunbec  oC  recently  funded 
interdisciplinary  grants  by  the  McKnlght  Foundation  Is  an 
example  of  the  above.    Furthermore*  students  trained  under  such 
multldlsclpllne*  multllnvestlgator  research  endeavors  would  be 
expected  to  be  more  multldlsclpllnary  In  their  outlook  and 
comfortable  In  working  In  a  variety  of  disciplines  as  Is  often 
required  In  the  more  applied  sides  of  public  sector  and 
Industrial  agriculture. 

These  competitive  grants  which  will  provide  the  new 
science  and  technology  base  for  competitive  agriculture 
production  and  Input  Industries  should  not  be  funcled  at  the 
expense  of  note  applied  pcograms  that  are  judged  to  be  critical 
to  current  agricultural  problems.     I  also  wish  to  comment  on 
Industrial  support  of  university  R&D.    Although  there  has  been 
some  Increase  In  this  activity  In  recent  years.  I  would  not 
expect  any  Doce  than  a  minor  part  of  this  basic  H&D  funding 
long  term  to  come  directly  from  Industry. 

Another  key  Ingredient  for  competitiveness  Is  the 
appropriateness  of  facllltleo  and  the  equipment  for  the 
research  to  be  done.    Agriculture  not  unlike  many  of  the  other 
reseacch  areas  In  the  U.S.  needs  equipment  and  facilities  that 
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will  CacilLtate  cathec  than  Lnpede  tcientific  pcogcest. 
Inetcunentation  €oc  the  new  technologiet  ace  significantly 
diCCecent  than  those  foe  established  technologies. 


relevant  to  agcicultuce  is  outstanding  at  this  tine.  The 
opportunity  is  not  unique  to  the  U.S.  and  agcicultucal 
activities  in  the  U.K.  and  Australia,  foe  example,  ace  highly 
competitive  if  not  oone  advanced  than  U.S.  activities.  Foe 
example,  I  recently  had  the  opportunity  to  be  pact  of  an 
ovecview  committee  foe  the  plant  sciences  pact  of  an  Austcalian 
Commonwealth  Scientific  and  Industcial  Heieacch  Organization. 
Their  integcation  of  these  newec  techaiques  into  plant  sciences 
was  impcessive.    We  must  therefoce  move  aggcessively  in 
developing  these  new  sciences  and  technologies  if  we  ace  to 
maintain  a  competitive  edge  foe  U.S.  agcicultuce  and 
agcicultuce  input  industcies.    These  new  technologies  ace  those 
ceferced  to  as  genetic  enginsecing  and  monoclonal  antibodies 
and  tissue  cultuce  and  undoubtedly  thece  will  be  noce  as  ouc 
base  of  explocatocy  biological  sciences  expands.  Sevecal 
ceporto  such  as  the  1982  COSEPqP  Repoct  on  Plant  Sciences 
identify  pciocity  opportunities. 


t^chnclogies  is  celatively  weak  thcoughout  the  wocld.  These 
technologies  cely  on  the  identification  of  k^y  genes  oc  enzymes 
in  ccop  and  animal  agcicultuce.    Ouc  undecstanding  of  the 
physiology  and  biochemistcy  of  key  molecules  in  both  plant  and 


The  oppoctunity  foe  new  science  and  technology 
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aninal  agcicultuce,  is  vecy  United  at  this  stage.    Thus*  ve 
need  to  substantially  expand  these  Cundamental  sciences  to 
identify  those  noleculac  tacgets  that  it  uill  be  nost  useful  to 
nanipulate  in  ccop  plants  and  domesticated  aninals. 

He  need  also  to  understand  ceguXation  o£  gene 
expression  in  plant  and  animal  cells.    Such  knowledge  vill  be 
key  in  developing  nolecules  to  tucn  ott  ot  tucn  on  genes  at 
desiced  tines.    This  ability  to  regulate  genes  may  be  the  key 
to  the  agcichenical  input  industry  ot  the  future. 

These  new  tect.nrlogies  ace  expected  to  pcovide 
pcoducts*  processes  or  secvices  £oc  many  needs  of  aninal  and 
plant  agriculture.    They  will  have  potential  for  the  U.S.  but 
also  for  other  developed  countcies.  less  developed  countries* 
and  centrally  planned  economies.     These  products  arft  expected 
to  decrease  the  cost  of  production,  increase  yield*  reduce 
vulnerability  to  stress  and  pests*  stabilize  yield,  reduce 
risks*  and  expand  the  useful  world  ccopping  land. 

Model  gene  transfers  have  already  been  accomplished  in 
experimental  plants  and  animals  and  one  expects  that  within  the 
next  year  or  so,  transfers  of  simple  agrononic  traitc  in  plants 
and  possibly  useful  characteristics  in  domestic  animals  will  be 
accomplished.  However*  it  must  be  recognized  that  the  new 
technologies  are  cclatively  untested.  Their  utility  remains  to 
be  denonstrated  in  the  narketplace. 

The  above  expanded  thrust  in  agricultural  research 
will  require  effective  technology  transfer  in  order  to  achieve 
the  desired  conpetitive  position  for  U.S.  production 
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agclcultuct  and  agclcultuce  input  induitclei.  Vacloui 
expecimentt  ace  being  tcied  on  celationshipt  between  the 
academic  conmunity  and  the  pcivate  industcial  «ectoc. 
Pcesumably  out  o€  these  expecimentt  will  cone  moce  effective 
waya  to  tcancfec  technology  fcom  the  public  sectoc-- 
univocsitiea  and  govecnnent — to  the  pcivate  lectoc.    Alto,  an 
Academy  ocganized  coundtable  of  govecnnent,  univecsity  and 
industcy  cepceientatives  is  ditcutsing  the  celationshlp  ot  the 
thcee  sectocs. 

In  an  expanded  thcuit  in  ag  ceseacch,  thece  mutt  be  a 
cequicement  to  monitoc  and  evaluate  scientists  and  pcogcams. 
This  will  pcobably  cequice  an  expanded  ef£oct  of  pcogcam 
evaluation  whece  public  funding  it  involved  but  conducted  so  ai 
to  facilitate  the  most  capid  pcogcets  in  the  aceas  that  will 
maintain  oc  incjeaie  ouc  competitive  advantage.  Honitocing 
must  be  moce  lophiiticated  than  simply  quantitation  iucU  as 
publication  counting  but  nust  emphasize  quality. 

The  above  suggest ioni  indicate  aceat  and  factocs  that 
we  mutt  emphasize  if  we  ace  »:o  pcovide  the  science  and 
technology  base  to  maintain  the  competitive  position  of  U.S. 
agcicultuce  in  a  changing  intecnal  and  extecnal  enviconment. 
Thece  ace  othec  policy  factocs  which  ace  impoctant  foe 
maintaining  oc  enhancing  U.S.  coapet itiveness  in  agcicultuce 
but  which  ace  not  the  focus  of  ny  statements  today.    One  is  the 
stcength  and  ducation  of  pcopcietaciness  that  is  key  to  the 
competitiveness  of  agcicultucal  input  industcies.    Kany  of  the 
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products  of  this  area  Including  the  new  biotechnologies  will 
cequlce  a  demonstration  of  safety  and  efficacy,    such  a 
deiaonstcatlon  will  pcobably  take  considerable  time.  Foe 
Industry  to  contribute  maximally  In  the  agclcultucal  research 
area,  patent  term  restoration  legislation  would  be  a  key 
Ingredient. 


Input  Industries  will  need  to  compete  In  a  raore  rapidly 
changing  world  environment.    Many  factors  support  this 
accelerated  rate  of  change.    Several  f actors-.people,  training, 
funding,  facilities,  programs,  technology  transfer,  and 
accountability-. are  Identified  as  key  to  providing  a  strong 
base  of  science  and  technology  to  maintain  or  hopefully 
Increase  the  competitive  position  of  our  U,S.  agricultural 
Industries. 


Let  me  summarize.    U.S.  agricultural  production  and 
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Testimony  before  the  U.  S.  House  of  Representatives 
Coamittee  on  Agriculture,  Subcommittee  on  Departmental  Operations, 
Research  and  Foreign  Agriculture 

June  6,  1984^ 

by  . 
Richard  S,  Caldecott^ 

Mr.  Chairman  and  members  of  the  committee,  when  you  requested 
that  a  representative  of  the  HcKnIght  Foundation  provide  testimony, 
the  Executive  Vice  President,  Mr.  Russell  V.  Ewald,  asked  me  to  under- 
take the  assignment  because  he  had  a  prior  commitm«.it.  I  accepted 
with  enthusiasm  because  it  provided  an  opportunity  to  address  the  sig- 
nificance of  the  unique  and  bold  initiative  taken  by  the  McKnight 
Foundation  and  the  importance  of  that  initiative  being  emulated  by 
Federal  and  other  agencies  which  support  university-based  research  and 
training. 

Before  providing  the  rationale  behind  the  establishment  of  the 
McKnight  Foundation  program  Ijet  me  diverge  to  address  the  Issues  of 
the  •'Draft  Charter"  on  which  commentary  was  requested;  the  remarks  are 
relevant  to  the  testimony  that  will  follow. 

One  can  never  emphasize  too  strof«gly  that  the  great  success  of 
scientists  in  the  United  States  following  World  War  II  was  made  pos- 
sible by  funds  provided  by  the  Federal  Government  to  major  research 
universities.  The  support  was  given  primarily  through  peer  detennlned 
awards  for  research  and  training  that  were  made  to  "individual"  scien- 
tists for  studies  that  were  disciplinary  in  nature.  With  the  exception 

^  These  remarks  should  be  considered  as  expressing  the  personal 
opinion  of  the  witness. 

2  Professor  of  Genetics,  University  of  Minnesota  and  Consultant  to 
the  McKnight  Foundation  for  Programs  in  Plant  Biology. 
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of  the  USOA,  which  was  not  a  significant  party  to  the  process,  the 
infrastructure  thut  has  been  developed  is  unmatched  anywhere  in  the 
world.  However,  to  stand  pat  with  what  is  in  place  would  be  a  mistake 
of  the  first  order,  particularly  as  it  relates  to  agriculture.   Let  me 
nake  a  few  assertions  for  the  record  which  may  serve  as  points  of 
focus  both  for  discussion  from  the  floor  and  In  future  deliberations 
of  the  comnittee.   First,  the  integrity  of  the  pier  review  process 
must  be  protected  and  expanded  with  r^:$pect  to  g:r.ir::  support  for  the 
scientific  conmunity  and  specific  support  In  areas  relating  to  agri- 
culture.  Second,  a  rigorous  process  must  be  developed  for  encouraging 
and  reviewing  proposals  from  groups  of  scientists  who  wish  to  use  a 
team  approach  in  solving  problems  and  in  training  students.    In  that 
respect,  the  approach  used  by  the  McKnight  Foundation  might  serve  as  a 
model.  Thirds  a  method  must  be  found  to  assure  that  the  revfards  from 
research  conducted  in  the  laboratories  of  Uniied  States  scientists 
result  In  new  employment  opportunities  and  appear  on  the  balance 
sheets  of  U.S.  corporations  rather  than  on  those  of  our  international 
competitors.    Fourth,  steps  must  be  taken  to  guarantee  that  both  the 
scientific  infrastructure  and  the  financial  support  provided  for  re- 
search and  training  will  be  maintained  at  a  level  that  assures  that 
the  national  security  and  the  health  and  welfare  of  the  citizenry 
never  will  be  compromised.    In  this  regard,  such  a  compromise  certain- 
ly will  occur  if  the  makior  state  supported  research  universities  that 
expect  enrollment  declines  through  1995  continue  to  be  funded  using  a 
fomujla  that  relates  financing  fro^n  the  state  to  the  number  of  *under- 
graduate"  students  in  the  classroom.    It  is  important  for  you  to 
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recognize  that  many  of  the  young  scientists  who  are  being  trained 
today  are  having  difficulty  In  finding  suitable  positions  In  major 
research  universities.  The  reason  Is  that  In  recent  years  many  of 
these  universities  have  suffered  frcm  retrenchment  of  state  funding. 
To  exacerbate  the  situation  many  universities  are  not  planning  to  fill 
those  faculty  vacancies  which  do  occur  because  thoy  are  anticipating  a 
further  reduction  In  student  enrollments  during  the  next  decade  vtlth 
the  consequent  further  reduction  In  state  support.  What  Is  seldom 
taken  Into  account  by  state  legislatures  Is  that  most  fa'-ulty  members 
are  devoting  a  major  portion  of  their  energies  to  graduate  education 
and  research,  the  need  for  which  will  go  unabated  and  without  which 
state  and  national  economies  will  suffer.^  If  the  trend  continues  It 
will  result  In  a  "lost"  generation  of  scientists  at  a  time  when  Inter- 
national competition  becomes  ever  more  reliant  on  "information"  that 
is  derived  from  scientific  enquiries. 

The  obvious  way  to  overcome  this  problem  is  for  the  states  and 
the  federal  government  tu  recognize  that  the  fu^wQ  is  dictated  by  the 
past,  There  prevails  an  overriding  national  need  to  formal  i^e  the 
unofficial  partnership  that  exists  between  these  governmental  bodies 
by  devising  new  funding  patterns  for  supporting  and  training  scien- 
tific personnel. 

Uhen  the  HcKnight  Foundation  decided  to  undertake  a  program  of 
forward-looking  support  of  research  in  the  plant  sciences,  they  had 
one  principal  objective:  to  finance  "state-of-the-art"  research  that 
could  be  expected  to  have  a  positive  impect  on  agricultural  production 
in  the  year  2000  and  beyond*   To  determine  a  strategy  that  seemed  most 
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likely  to  help  the  Foundation  achieve  this  goal,  a  series  of  meetings 
were  held  with  the  program  chairman,  scientists  in  several  univer- 
sities, representatives  of  three  governrwnt  agencies,  and  the  manage- 
ment of  the  Foundation.  The  result  of  these  deliberations  was  the 
preparation  of  a  proposal  for  the  Foundation  Board  that  emphasized 
ten  areas  urgently  requiring  funding.    They  are  as  follows: 

1.  The  establish,^;ent  of  cell  and  tissue  culture  techniques 
which  can  be  used  in  whole  organism  regeneration. 

2.  The  nwlecular  basis  for  the  control  of  gene  expression 
and  the  in  vitro  modification  of  isolated  genetic 
material. 

3.  The  regulation  of  gene  expression -during  growth  and 
development. 

4.  "^he  isolation  and  transfer  of  blocks  of  genes,  whole 
chromosomes,  and  organelles  within  and  between  species. 

5.  The  segregation  and  breeding  behavior  of  genes  in  the 
material  into  which  they  have  been  introduced. 

6.  The  molecular  basis  of  the  response  of  plants  to 
infection  by  fungi,  viruses,  bacteria,  and  insects, 
and  the  impact  of  the  environment  on  that  response. 

7.  The  nwUcular  basis  of  the  action  of  plant  growth 
regulators. 

8.  The  biological  control  of  the  growth  and  dispersal  of 
J.  ant  species  which  impair  agricultural  productivity. 

9.  The  relation  of  jjlant  growth  and  development  to 
environmental  factors  such  as  light,  temperature, 
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moisture,  and  nutrients.  These  investigations  would 
also  examine  such  stress  factors  as  salinity,  drought, 
mineral  deficiencies,  etc. 
10.    Plant  productivity  as  limited  by  photosynthesis  In- 
cluding:   the  interaction  of  the  nuclear  genome  and  the 
chloroplast  genome,  the  role  of  photosynthetic  herbicides, 
and  the  production  of  herbicide  resistant  genotypes. 
Solutions  to  the  various  problems  Indentifled  as  Important  re- 
quire varying  degrees  of  Integration  and  coordination  of  the  research 
Interests  of  individuals  from  divergent  backgrounds.   Thus,  the  pro- 
gram was  designed  to  be  broad  enough  in  scope  to  provide  funding  of 
two  sorts.   Firit,  for  promising  young  scientists  who  were  working  in 
relatively  well-defined  areas  and  who  could  use  a  three  year  period 
for  concentrated  stu<ly,  and  second,  for  groups  of  individuals  who  were 
working  in  an  interdisciplinary  mode  to  accomplish  objectives  which 
can  only  be  achieved  by  pooling  diverse  talents. 

It  was  evident  to  the  HcKnight  Foundation  that  funding  could  not 
be  provided  for  all  the  research  that  is  worthy.  However,  it  was  feU 
that  they  could  play  an  extremely  important  role  In  several  critical 
areas  which  might  provide  a  stimulus  for  support  by  other  agencies. 
Thus,  it  was  decided  that  projects  to  be  supported  would  be  of  such 
high  quality  that  their  selection  would  attract  the  attention  of  all 
those  agencies  who  have  as  their  prime  responsibility  the  financing  of 
plant  research. 

It  was  further  decided  that  the  programs  to  be  financed  must  ear- 
mark major  fractions  of  the  funding  provided  for  supporting  graduate 


105 


students  and  postdoctoral  personnel.  This  was  done  to  emphasize  the 
need  for  immediately  beginning  to  prepare  those  who  will  provide  the 
scientific  expertise  in  the  :'ear  2000  and  beyond. 

It  was  agreed  that  the  level  of  funding  for  Individual  awards 
would  be  a  non-renewable  commitment  of  $35,000  per  year  for  three 
years;  ten  such  awards  have  been  made.  The  initial  funding  for  the 
interdisciplinary  awards  ranged  from  S200,000  to  S300,000  per  year 
for  three  years;  six  awards  have  been  made.  The  HcKnIght  Foundation 
reserves  the  option  of  renewing  the  interdisciplinary  awards  for  addi- 
tional periods  if  warranted  by  the  proqress  made  during  the  first 
grant  period.  The  program  is  expected  to  continue  for  a  ten  yoar 
period  at  a  funding  level  of  about  $1,850,000  per  year. 

A  unique  feature  that  the  HcKnight  Foundation  Board  approved  when 
the  program  was  established  was  a  review  process  that  would  brlr.j  to 
one  location,  on  an  intermittent  basis,  al  1  the  participants  in  the 
program  Including  in  particular  those  who  were  being  trained."  The 
first  review,  which  will  be  conducted  in  the  late  spring  of  1985,  will 
involve  presentations  by  each  of  the  trainees  so  that  an  inter- 
institutional  comparison  can  be  made  of  the  effectiveness  of  the 
different  proc,rams  in  meeting  their  specified  training  and  research 
objectives.  Fol  lowing  the  presentations,  the  entire  group  wi  1 1  be 
asked  to  contnent  on  the  strengths  and  weaknesses  they  observed  in  the 
program  and  what  new  areas  of  research  should  be  supported. 

The  McV'night  Foundation  was  aware  that  on  several  occasions  other 
agencies  had  initiated  programs  of  interdisciplinary  research  only  to 
find  that  the  proposals  submitted  to  them  were  wanting  in  terms  of 
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scientific  rigor  and,  concomitant  quality.  There  are  several  reasons 
for  this  deficiency.  The  overriding  one  seems  to  be  that  funding  of 
scientists  by  the  granting  agencies  usually  emphasizes  the  Individual 
and  what  he/she  can  contribute  scientifically  as  an  Independent  inves- 
tigator. Typically,  universities  reinforce  this  bias  by  basing  their 
tenure  decisions  on  the  merits  of  the  individual  as  perceived,  for  the 
most  part,  by  his/her  independent  contribution  whether  it  be  in  re- 
search,  teaching,  or  service.  A  system  driven  in  this  way  assures 
that  the  best  In  the  scientific  ccnnunlty  usually  will  conduct  their 
careers  by  concentrating  their  efforts  in  restricted  areas  of  en- 
deavor. It  Is  without  doubt  that  this  approach  will  continue  to 
result  In  discoveries  of  major  significance  in  areas  such  as  molecular 
biology  and,  therefo.e,  must  be  aggressively  continued.  However,  It 
must  not.  be  forgotten  that  this  procedure  is  based  largely  on  a 
"reductionist"  approach  to  problem  solving  which  tends  to  Ignore  the 
fact  that  in  living  systems  the  rule  is  for  the  product  to  exceed  the 
sum  of  the  parts  of  which  it  Is  comprised. 

Success  In  interdisciplinary  research  demands  a  scheme  which 
brings  the  best  of  the  reductionists  and  hollsts  together  In  an  envi- 
ronment where  they  are  encouraged  to  look  At  higher  order  associations 
and  the  functioning  of  systens  at  a  level  which  their  Individual  tech- 
niques will  not  resolve.  That  is  the  goal  of  the  HcKnIght  Foundation 
program  in  Interdisciplinary  Plant  Biology.  There  Is  no  doubt  In  the 
minds  of  those  who  formulated  the  program  that  it  Is  the  wave  of  the 
future,  particularly  In  the  applied  areas  of  the  life  sciences  such  as 
agriculture  and  medicine. 
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The  challenge  before  the  granting  agencies  and  universities  Is  to 
structure  opportunities,  both  for  fiscal  support  and  personal  advance- 
ment, in  such  a  way  that  the  best  among  our  scientists  wil  1  not  shy 
away  from  Interdisciplinary  research  because  of  the  fear  that  It  will 
have  a  negative  impact  on  their  professional  careers  and  fiscal 
rewards. 

The  team  selected  to  advise  the  NcKnight  Foundation  was  mindful 
of  these  considerations.  They  were  chosen  for  their  expertise  as 
scientists  and  administrators  and  their  willingness  to  devote  long 
hours  to  reviewing  proposals  that  they  hoped  would  be  at  the  cutting 
edge  of  the  future  and  set  an  example  both  for  the  scientific  commu- 
nity and  those  to  whom  tney  look  for  support. 

In  total,  148  requests  were  made  of  the  McKnIght  Foundation  for 
Individual  support  and  89  for  Interdisciplinary 'research  and  training. 
Ten  grants  were  provided  to  Individuals  and  six  to  interdisciplinary 
teams.  The  quality  of  the  proposals  received  was  mixed..  Some,  Inves- 
tigators who  sought  support  for  Interdisclpl  Inary  research  had  not 
thoroughly  worked  out  their  research  protocols  and  how  the  graduate 
student  training  would  be  accomplished.  These  requests  had  the 
appearance  of  a  collection  of  individual  research  projects  that  as  a 
whole  lacked  coherr^nce.  There  Is  little  doubt»  however,  that  if  funds 
had  been  available,  simply  on  the  basis  of  quality  alone,  awards  could 
have  been  made  to  at  least  ten  other  interdisciplinary  groups  of 
scholars. 

It  has  been  ascertained  from  Informal  conversations  with  col- 
leagues, that  the  approach  taken  by  the  McKnIght  Foundation  has  proven 
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to  be  an  important  catalyst  in  stimulating  a  great  deal  of  discussion 
relative  to  how  universities  can  structure  their  faculties  and  re- 
search efforts  in  a  way  to  encourap*^  much  more  interdisciplinary 
research.  These  discussions  have  been  augmented  by  the  burgeoning 
interest  in  biotechnology  and  the  efforts  that  universities  are  making 
to  develop  new  kinds  of  associations  between  their  faculties  and  the 
industrial  community.  There  it  no  doubt  that  these  occurrences  in 
universities  augur  well  for  the  future.  Correspondingly,  it  will  be 
more  difficult  and  challenging  for  the  McKnight  Foundation  in  examin- 
ing the  second  round  of  proposals  which  will  be  forthcoming  in  twelve 
to  eighteen  months.  I  shall  be  pleased  to  report  to  you  on  what  is 
observed. 
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Good  afternoon.  I  an  Dr.  Sue  ToXln»  Professor  of  Plant  Patholog)  at  Virginia 
Polytechnic  Institute  and  State  University »  where  I  teach  virology  and  conduct 
research  on  viruses  that  cause  diseases  of  our  najor  crops.  I  work  with  plant 
breeders  and  geneticists  to  develop  crop  cultivars  resistant  to  certain  viruses 
and  conduct  research  tc  understand  the  aolecular  and  genetic  basis  of  plant 
resistance  and  viral  pathogenesis.   I   currently   also   hold   a  part-tir.c  IPA 
appolntnent  with  USDA,  Cooperative  States  Research  Service  (CSRS).  Since  1979»  I 
have  served  as  the  U.  S.  Department  of  Agriculture's  representative  to  the  NIH 
Recombinant  DNA  Advisory  Cocmittee  (RAC).  I  an  also  a  mecber  of  the  L'SDA 
Reconbinant  DKA  Cocanittee  representing  CSRS. 

I  thank  you  for  the  opportunity  to  appear  at  this  hearing  and  to  discuss  the 
type  of  regulatory  approval  process  for  release  of  new  organisms  1  believe 
would  Insure  protection  of  the  environnent  without  destroying  the  potential  of 
biotechnology  in  agriculture.  I  will  eophaslze  in  ny  renarks  those  new 
organlsns   in  which   reconbinant  DNA  technology   has   been  utilized   in  their 
dcvclopnent,  recognizing  that  biotechnology  enconpasses  a  nuch  broader  area. 

It  is  widely  acknowledged  that  U.  S.  agriculture  is  based  on  the  cultivation 
of  nany  Introduced  species  of  plants  and  ariaals.  Traditional  breeding  and 
selection  techniques  have  been  utilized  by  agricultural  researchers  to 
Introduce  and  loprove  these  species  for  increased  production  efficiency.  The 
genetic  basis  for  loportant  traits  is  known  in  cany  cases,  and  genes  have  been 
canlpulated  by  breeders  by  nany  different  approaches.  Kith  the  recent 
developcents  in  nolecular  biology  and  biotechnology >  new  opportunities  are 
becoming  available  for  increasing  our  understanding  of  the  structure  and 
function  of  specific  genes  in  plants  and  aninals,  and  particularly  In  the 
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viruses  and  oicroorsanlscs  associated  with  thea.  There  are  now  Q«ny  exacpXes 
In  which  specific  genes  aaaodated  with  pathogenicity  or  with  response  to  a 
biological  or  phyalcal  stress  Inposed  on  a  plant  have  been  Isolated  and  cloned 
into  another  host  by  recombinant  DKA  techniques.  Molecular  vcctora  have  been 
developed  and  used  to  aanipulate  the  genca  in  nicroorganiana  or  higher  organisms 
which  then  oust  be  tested  £lrst  under  controlled  conditions  and  then  under 
natural  field  conditions.  The  testing  and  later  cocnercialization  of  these 
cotlificd  organisms  has  raised  an  enonsous  number  of  questions  concerning  their 
regulation. 

Regulation  of   organisms  modified  by    recombinant    DNA   techniques  currently 
require   approval  by    the  NIH  Recocbinant  DKA  Advisory  Cotsnittee   (RAC).  In 
accordance   with    the    "Guideline  a    for    Research    Involving    Recocbinant  DHA 
Molecules".  The  National  Institutes  of  Health  promulgates  the  Guidclineai  but 
other  federal   agencies  have  been  enjoined   to  comply  with  thea  for  their 
research  and  other  activities  under  their  authority.    Mon-fedcrally  funded 
organizations  excerdse  voluntary  compliance.  The  RAC  haa  utilized  the  expertlae 
of  scientists  froa  several  dlidpllncs  and  from  other  federal  agencies  in  making 
reconmendatlons  to  change  the  guidelines  as  additional  scientific  information 
has  become  available.  Specific  requests  for  pemiasion  hav*  been  granted  to 
conduct  experiments  requiring  approval.  In  the  early  days  of  the  guidelines) 
most  experiments  required  review  and  approval.  After  review  of  a  number  of 
similar  requests  and  establishsent  of  certain  scientific  principles i  the  RAC 
acted  by  developing  a  "generic"  statccent  for  a  class  of  experiments  which 
then  could  be  reviewed  and  approved  by  the  Institutional  Biosafcty  Comaittee 
(IBC)  at  each  local  Institution  conducting  the  research. 
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Approvals  for  the  release  of  organises  containing  recocblnanc  DNA  have  been 

recoRsended  by  the  KAC  when  it  was  judged  that  the  alteration  of  the  genoae 

was  of  ainlaal  significance  to  the  organise  and  vould  la  no  way  be  analogous 

to  Introducing  an  entirely  new  orgarlsm.  In  future  rcvlevst  I  believe  that 
t 

initial  review  of  the  engineered  organise  should  be  either  by  the  RAC  or  by 
procedures  that  they  develop >  with  either  slauXtaneous*  pre->  or  post-rcvlew 
by  che  appropriate  a|cncy  with  regulatory  authority  for  the  organlsa  In 
question.  In  this  v«y»  the  proper  expertise  vould  be  utilized  lo^  the 
colecular  nature  of  the  gene  sequence  (s)  altered  (the  RAC)  £nd  for  the 
characteristics  of  the  organise  (federal  or  state  agencies).  Kot  all  of  the 
regulatory  processes  would  be  alike.  As  currently  done  In  asrlculturc* 
protocols  have  been  established  for  release  of  organises  for  cocaerclal 
agriculture  which  are  based  on  long  experience  and  observations. 
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MR.  CHAIRMAN  AND  DISTINGUISHED  MEMBERS  OF  THE  COMMITTEE: 

My  name  is  Charles  Chambers.  I  am  Executive  Director  ol  the  American 
Institute  ol  Biolosical  Sciences.  I  am  joined  by  Dr.  Robert  F.  Acker,  the_AIBS 
representative  oi  the  Soaety  for  Industrial  Microbiology.  Dr.  Acker  is  also 
Executive  Director  of  the  National  Foundation  ior  Iniectious  Diseases  and  former 
Executive  Director  of  the  American  Society  for  Microbiology.  Al&S  is  a  national 
confederation  of  over  forty  professional  societies  and  research  organizations  in  the 
hie  sciences.  Together  our  groups  repre:ent  some  70,000  working  biologists  in  the 
biological,  agricultural,  environmental  and  medical  sciences. 

It  is  my  great  pleasure  to  appear  before  you  today  to  present  our  views  on 
biotechnology  in  agriculture  and  more  speafically,  to  address  the  biotechnology 
proposals  of  the  Department  of  Agriculture. 

It  IS  important  that  we  move  ahead  rapidly  and  soundly  in  this  field,  which  has 
such  particular  importance  for  the  development  of  agriculture. 

Although  the  word  "biotechnology"  h^*  only  recently  appeared  in  the  public 
policy  lexicon,  the  use  of  whole  organisms  or  their  components  in  industrial 
pcocss!>es  IS  not  new.  Fermentation  is  one  ol  the  most  familiar  examples.  Genetic 
engineering  as  applied  to  microorganisms  has  led  recently  to  such  breakthroughs  as 
Dacteriai  production  of  interferon,  and  a  noninfectious  vaccine  for  Hoof  and  Mouth 
Disease.  Despite  these  and  similar  success  stories,  we  have  only  begun  to  tinker 
with  a  handful  of  the  properties  of  organisms  in  this  way,  and  their  collective 
potential  is  limitless,  for  all  practical  purposes. 
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Although  it  may  seem  ftr  .moved  from  biotechnology,  the  protection  of 
naitural  resources  and  endanf  .red  species,  including  some  humble  insects  and 
microbes,  is  scicniificaUy  impot^anu  Every  organism,  regardless  how  incidental  it 
may  appear,  that  becomes  extinct  reduces  the  available  genetic  material  on  which 
biotechnology  can  operate,  Lc.  rccombinc.  This  genetic  material  is  imponant  to  us 
because  it  will  bt  a  long  time  before  we  can  synthesize  functioning  genetic 
structui;*  in  the  laboratory.  For  this  reason  *lone,  we  are  well  advised  to  preserve 
as  much  natural  biological  diversity  as  possibie  in  the  form  of  gene  parks,  natural 
habitat,  mi^ed  forests  and  other  ecosystems  and  to  make  renewed  etforts  to  survey 
and  catalog  existing  plant  and  animal  species.  AlBS  and  many  other  scientific 
organizations  support  the  concept  of  biological  inventory,  both  in  the  United  States 
and  abroad. 

Next,  agricultural  research  soentists  have  long  teen  able  to  improve  and  adapt 
organisms  ranging  irom  microbes  to  plants  and  animals.  In  i:act,  a  great  deal  of  the 
phenomenal  success  of  American  agriculture  can  be  traced  directly  to  the 
application  of  genetic  concepts  and  principles.  Today,  biotechnology  gives  us  new 
and  more  effective  techniques  for  achieving  the  identification,  characterization, 
replication,  regulation  and  functional  transfer  of  genes  based  in  part  on  techniques 
such  as  embryo  transfer,  ceil  culture,  regeneration  of  whole  plants  from  tls:ue 
Culture,  and  somatic  hybridization.  It  holds  great  promise  for  the  improvement  of 
food  supplies  for  a  hungry  world. 

Our  country  has  developed  a  preeminent  peer-review  system  for  judging 
scientific  merit,  and  the  Federal  government  in  particular  has  been  especially 
farsighted  in  adapting  this  system  into  its  reg^Jlator}  practices  in  food,  drug,  health. 
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environment  and  other  arew  oi  public  silety  and  protectiorv  These  are  sound 
practices  that  can  easUy  be  enhanced  and  adjusted  to  iacilitate  the  development  ol 
one  ol  the  greatest  potential  tools  lor  improving  and  protecting  not  only  human 
health  and  the  r nvironnnenti  but  also  the  economic  productivity  ol  cur  liber 
industries  and  other  renewable  resources.  As  Judge  Sirica  recently  reminded  us 
(Foundation  on  Economic  Trends  v.  Heckler,  No-  13-<27U){D.D.C  Sept.  U,  19i3), 
injunction  granted  May  16,  however,  rules  carelully  adopted  to  balance  the 

interests  ol  science  and  society,  4.e.,  environmental  impact  statements,  ^tiould  not 
be  lightly  abandorxd.  Let  me  bnelly  review  kty  aspects  ol  genetic  engineering 
reievant  to  your  charter  and  condude  with  some  speolic  recommendations  lor 
improving  tht  hcder&l  government's  monitoring  and  oversight  practices. 

To  appreciate  the  riiks  involved  in  experimenting  with  gc  stically  engineered 
organisms,  we  need  to  review  the  status  ol  plant  and  animal  species  in  agricultural 
productior^  Through  years  ol  selection,  hybridizjition  and  breedings  lood  and  liber 
organisrns  have  been  developed  with  such  leatures  as  improved  yield,  nutrition,  and 
palatabiUty,  but  at  some  cost.  Such  desirable  Characteristics  olten  are  not 
compatible  with  survival  m  the  world,  and  only  through  man-directed  cultivation, 
lertiiization  and  pest  protection  are  most  crops  and  domestic  animals  able  to  grow 
and  prosper.  They  have  very  latin  ability  remaining  to  survive  on  their  own,  and  the 
adjustments  we  Can  make  biotechnologically  to  them  pose  minimal  risks  ol  their 
reinvading  the  world.  Indeed,  there  are  other  risks  involved  in  relining  desirable 
genetic  properties  to  too  high  a  degree  through  laboratory  recombination  and 
synthesis.  The  adaptabiiit)  ol  the  organism  to  the  environment,  i.e.,  its  litness,  is 
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frequently  reduced,  and  it  may  not  only  be  difficult  to  cultivate  at  acceptable  levels 
of  production  but  also  be  susceptible  to  new  strains  of  pathogens,  which  are 
naturally  present.  The  breeder  must  then  try  to  adapt  another  polygenetic  system 
to  incorporate  the  needed  resistance  and  then  face  vigorous  r.nd  lengthy  testing  to 
establish  its  basic  productivity.  Similar  problems  exist  in  the  area  of  animal  health 
and  productivity. 

For  these  reason,  the  genetic  manipulation  of  domestic  plants  and  animals  does 
not  appear  to  be  a  matter  for  great  environmental  concern.  However,  because 
organisms  can  self -re produce,  a  qualitatively  different  level  of  scientific  review  and 
monitoring  is  required.  First,  wide  consultation  for  release  of  all  such  orgarUsms  is 
highly  desirable.  Next,  the  further  development  of  the  field  of  microbial  ecology 
would  appear  to  be  of  great  importance  for  the  proper  appreaation  of  appar*..a 
risks.  Finally,  under  existing  legislation  and  administrative  practice,  Federal 
research  agencies  have  authority  to  approve  the  release  of  organisms  into  the 
environment,  including  those  that  have  been  genetically  designed  using 
biotechnology  techniques.  In  the  latter  case,  specific  oversight  is  exercised  by  the 
NIH  Recombinant  DNA  Advisory  Committee  (RAC). 

As  more  research  proposals  are  made  involving  the  fieid  testing  and  commercial 
production  of  such  organisms^  reliance  on  the  advisory  review  process,  which  has  the 
necessary  administrative  expertise,  should  continue.  Further,  committees  like  RAC 
and  USDA's  Recombinant  DNA  Research  Committee  (ARRC)  should  expand  their 
membership  to  include  professional  environmental  and  agncultorai  scientists. 
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The  elforts  being  mtde  by  EPA  to  monitor  and  apply  a  constructive  role  in  this  field 
should  likewise  be  encouragedi  and  those  federal  agencies  involved  in  the  process 
should  coordinate  their  efforts  and  develop  uniform  guidelines  and  procedures. 

By  underjirding  the  governments  regulatory  process  it  the  federal,  state  and 
local  levels  with  the  strength  of  scientific  peer  review,  we  can  maintain  the 
initiatives  in  basic  plant  genetic  research  supported  by  the  National  Science 
Foundation  and  the  indispensable  applied  research  in  sgrlculture  and  o^her  health 
related  areas  supported  by  other  agenacs.  Only  through  a  vigorous  program  of 
competitive  grants  and  support  for  modern  instrumentation  at  both  the  basic  and 
applied  levels  can  cur  nation  maintain  its  agricultural  leadership  and  scientific 
excellence.  The  commendable  professional  relations  which  exist  between  NSF  and 
USDA  should  be  encouraged,  strenghtcned  and  perhaps  even  formalized  and 
extended  to  the  entire  agricultural  community  via  jointly  funded  projects,  fellowship 
exchanges,  pooled  laboratory  resources,  etc  While  we  must  continue  to  maintain  a 
broad  based  network  of  research  institutions  and  field  stations  to  implement  future 
scientific  findings,  innovation  and  momentum  can  only  be  assured  if  research 
proposals  are  sought  from  ail  qualified  institutions  and  awards  are  made  on  the  basis 
of  merit  and  potential  utility. 

This  Institute  firmly  believes  that  we  arc  on  the  threshold  of  a  golden  era  in 
agriculture  and  biologically  driven  industrial  processes.  For  those  reasons  we  are 
developing  a  national  Food  and  Agriculture  Policy  Forum  to  insure  that  the  highest 
quality  of  scientific  expertise  continues  to  inform  and  assist  the  public  policymaking 
process  in  alt  its  political,  social  and  economic  dimensions.  We  commend  the 
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Subcoimilttee  lor  Its  willinsness  to  devote  its  vtlutble  time  tnd  tttention  to  this 
»re».  We  support  tn  expanded  competitive  gr«nts  prosrim  »nd  renew*!  of 
equipment  and  instrumentation,  tnd  urge  the  development  ol  proper  guidelmes  lor 
assessing  the  possible  environmental  impacts  ol  experimentation  in  this  area  as 
rapidly  as  possible,  so  that  our  natiorfs  progress  in  this  important  Held  will  not  be 
impeded.  We  thank  you  lor  the  opportunity  to  present  our  views,  and  would  be 
please  lo  respond  to  any  questions  you  may  have. 
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NEEDS  ASSESSMENT-IMPLICATIONS  OF  THE 
NEEDS  ASSESSMENT  FOR  PRIORITY-SECTING, 
PESTICIDE  USE,  AND  TECHNOLOGY  AND 
FARM  STRUCTURE 


House  of  Representatives, 
Subcommittee  on  Department  Operations, 

Research,  and  Foreign  Agriculture, 

Committee  on  Agriculture, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  call  at  9:55  a.m,,  in  room 
1302,  Longworth  House  Office  Building,  Hon.  George  E.  Brown,  Jr. 
(chairman  of  the  subcommittee)  presiding. 

Present:  Representatives  Penny,  Volkmer,  Roberts,  Gunderson 
and  Evans  of  Iowa. 

Staff  present:  Cristobal  P.  Aldrete,  special  counsel;  Peggy  L. 
Pecore,  clerk;  William  A.  Stiles,  Jr.,  Bernard  Brenner,  Anita  R. 
Brown,  and  Gerald  R.  Jorgensen. 

OPENING  STATEMENT  OF  HON.  GEORGE  E,  BROWN,  JR,  A  REPRE- 
SENTATIVE IN  CONGRESS  FROM  THE  STATE  OF  CALIFORNIA 

Mr.  Brown.  The  subcommittee  will  come  to  order.  We  are  trying 
to  get  additional  members  to  be  here,  but  we  may  have  some  diffi- 
culty due  tci  the  number  of  other  activities  that  are  going  on. 

I  have  a  short  opening  statement  which  I  would  like  to  read  at 
this  time.  Today,  we  are  beginning  the  second  day  of  this  set  of 
hearings.  The  m^or  topic  before  us  is  to  understand  the  implica- 
tions of  findings  in  the  Joint  Council's  recently  completed  study 
"Needs  Assessment  for  the  Food  and  Agricultural  Sciences."  This 
study  was  required  in  the.  1981  Farm  Bill  as  part  of  a  three-step 
process  of  long-range  planning  and  priority-setting  for  the  very 
complex,  decentralized  agricultural  research,  extension  and  teach- 
ing system. 

The  needs  assessment  serves  as  a  foundation  for  long  range  plan- 
ning by  presenting  a  broad  consensus  on  the  m^'or  needs  and  op- 
portunities facing  the  food  and  agricultural  system  in  the  coming 
decades.  It  is  a  very  comprehensive  document  that  covers  every 
area  of  agricultural  science  and  touches  on  many  current  contro- 
versial issues. 

For  example,  there  is  a  recognition  that  mechanization  research 
may  no  longer  offer  a  significant  return  on  investment  due  to  the 
very  small  labor  component  remaining  In  agriculture.  There  is  con- 
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cern  expressed  in  the  report  about  the  trend  toward  larger  and 
fewer  farms  and  a  research  agenda  is  suggested  to  understand  the 
implications  of  this  phenomenon.  This  is  not  a  new  concern  since 
we  have  been  studying  the  problem  for  quite  a  few  years.  There  is 
a  recognition  that  growth  in  demand  for  U.S.  production  will  be 
slow  over  the  next  two  decades,  which  implies  that  reducing  pro- 
duction costs  should  begin  receiving  greater  emphasis  than  simply 
increasing  yields.  There  is  a  major  emphasis  on  multi-disciplinary, 
integrated  systems  approaches,  which  currently  face  significant  ob- 
s*-acles  at  many  public  institutions. 

Reading  the  last  two  sentences,  I  am  struck  by  the  fact  this  situ- 
ation is  not  one  unique  to  agriculture,  but  to  the  whole  of  our  econ- 
omy and  one  in  which  we  should  be  trying  to  apply  lessons  that  we 
learned  in  one  sector  to  the  problems  that  exist  in  other  sectors. 
Agriculture  has  a  great  deal  to  teach  and  maybe  a  little  bit  to 
learn  from  the  way  the  problem  is  being  handled  in  other  parts  of 
the  economy. 

We  must  insure  that  this  excellent  study  is  used.  The  study  can 
be  used  as  a  comprehensive  justification  to  policy  officials  for  in- 
creased real  funding  of  the  food  and  agricultural  sciences.  But  this 
case  will  be  strengthened  if  it  is  also  used  as  a  menu  from  which  to 
select  the  most  urgent  priorities  at  this  time  of  fiscal  constraint. 
Consequently,  we  will  be  assessing  the  Joint  Council's  Five-Year 
Plan,  which  I  have  just  received  a  published  copy  of  this  morning 
and  which  impresses  me  a  great  deal,  and  the  annual  priorities  and 
accomplishments  reports  to  see  if  these  are  resulting  in  a  useful 
long-range  planning  process  for  the  system. 

We  embarked  on  this  effort  in  the  1981  farm  bill  without  a  pre- 
conceived notion  of  what  the  end  products  should  contain.  Today's 
witnesses  will  help  us  understand  whether  the  statutory  process  is 
useful  or  burdensome.  The  critical  question  is  whether  or  not  it  is 
having  an  impact  on  the  system. 

We  will  be  guided  by  the  results  of  this  hearing  and  subsequent 
analysis  in  the  process  of  redoing  the  farm  bill  next  year  and  cor- 
recting any  problems  that  may  have  developed.  Today  we  will  hear 
from  a  variety  of  nonfederal  witnesses.  On  June  13,  USDA  policy 
officials  will  offer  their  perspective  on  the  long-range  planning 
process  and  other  issues  raised  during  the  hearings. 

I  would  yield  to  my  good  friend  and  ranking  member  of  the  sub- 
committee, Mr.  Roberts,  for  any  comments  he  may  have. 

Mr.  Roberts.  I  have  no  comments,  Mr.  Chairman. 

Mr.  Brown.  In  case  you  think  of  any,  they  will  go  into  the  record 
at  this  point. 

Our  first  witness  is  Dr.  Roald  Lund,  who  is  representing  the 
Joint  Council  on  Needs  Assessments  issues. 

STATEMENT  OF  H.  ROALD  LUND,  DEAN  AND  DIRECTOR,  COL- 
LEGE OF  AGRICULTURE,  NORTH  DAKOTA  STATE  UNIVERSITY, 
REPRESENTING  THE  JOINT  COUNCIL 

Mr.  Lund,  Since  there  is  nobody  behind  me,  I  will  stand  to  one 
side. 
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Mr.  Brown.  You  may  proceed  in  whatever  way  you  see  fit.  If  you 
summarize,  your.full  statement,  as  is  customary,  will  appear  in  the 
record.  So  you  need  not  worry  if  you  don't  read  it  completely. 

Mr.  Lund.  Thank  you,  Mr.  Chairman  and  men^bers  of  the  com- 
mittee and  the  audience  assembled.  Basically  my  presence  here,  is 
more  important  than  what  I  am  going  to  say  and  even  maybe  the 
written  document— it  is  really  important  to  those  of  us  in  the 
States.  I  am  a  dean  of  a  college  of  agriculture,  the  total  university 
has  about  9,500  students,  with  about  1,300  students  in  the  college 
of  agriculture  and  about  300  students  at  the  graduate  level. 

Also  I  am  director  of  the  experiment  station  in  the  State  of 
North  Dakota.  North  Dakota  is  a  State  found  in  the  center  of  the 
Nation,  the  Great  American  Desert  they  used  to  call  it.  We  have 
land.  We  have  a  lot  of  land,  much  like  the  other  persons  that  are 
going  to  speak  and  the  persons  you  represent. 

One  time,  all  we  had  in  this  country  was  land.  Cx  course,  if  you 
travel  in  the  European  countries  you  will  discover  the  ministry  of 
agriculture  is  one  thing  and  education  of  the  young  men  and 
women  is  another.  In  this  country,  as  dean  of  a  college,  I  can  sit  on 
a  graduating  platform,  like  I  did  last  weekend,., watching  about 
1,700  voung  men  and  women  with  degrees  in  agriculture,  engineer- 
ing, pharmacy,  home  economics  and  the  other  sciences  walk  across 
that  stage  and  become  a  part  of  society  in  roles  they  would  never 
have  a  chance  to  fill,  if  they  were  in  any  other  country  but  the 
United  jStates. 

The  land  grant  concept  that  came  into  being  right  here  in  Wash- 
ington, when  Abraham  Lincoln  could  have  stood  in  his  office 
window  and  looked  at  the  smoke  of  the  battles  when  brothers 
killed  brothers,  where  did  the  roots  of  this  thing  come  from  and 
what  has  it  turned  out  to  be?  It  has  actually  become  much  more 
than  anybody  ever  thought  it  would  be.  The  giving  away  of  the 
Federal  land— can  you  imagine  today,  what  the  Wcshington  Post 
would  say  about  giving  away  the  Federal  land? 

So  the  point  is,  I  guess  that  we  need  to  continue  to  think  about 
this  grass  roots  effort.  Where  have  we  come  from  and  what  are  we 
going  to  do  and  what  are  we  going  to  represent  in  the  future? 

So  my  statement  as  I  look  back  on  a  short  career  in  administra- 
tion, I  can  look  forward  to  a  longer  career  in  planning.  When  I 
came  into  administration,  the  word,  **CRIS,"  was  brand  new,  so 
was  the  National  Agricultural  Library.  There  was  a  brand  new 
IBM  370  computer  in  the  building.  People  were  excited  about  the 
use  of  the  computer  to  maintain  an  inventory,  the  current  research 
information  system,  they  called  it. 

So  as  a  young  budding  administrator,  I  began  to  work  with  the 
CRIS  system.  We  worked  with  that.  We  found  that  we  had  the  best 
inventory  of  any  in  the  Nation,  and  possibly  the  world,  about  agri- 
cultural research.  This  system  is  jointly  supported  by  the  State  ag- 
ricultural experiment  stations  and  the  Agriculture  Research  Serv- 
ice with  many,  many,  many  member  agencies. 

What  has  nappened  over  the  past  nearly  20  years  is  that  CRIS 
has  become  more  and  more  important  as  a  planning  document,  a 
planning  instrument,  than  it  originally  was,  when  it  was  simply  a 
research  inventory  system.  And  so  as  the  years  have  .gone  on,  we 
have  found  more  and  more  data. accumulated.  .  . 
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What  do  we  do  with  it?  There  have  been  fits  and  starts  on  plan- 
ning. There  is  an  interregional  committee,  the  IR-5  CRIS  Oper- 
ations Planning  Committee.  I  serve  as  the  chief  administrative  ad- 
visor to  that.  I  have  always  felt  that  planning  v^as  an  important 
part  of  record-keeping.  It  hasn't  been  until  recent  years  with  the 
coming  of  the  joint  council,  which  really  made  the  parts  fall  togeth- 
er. 

Here  we  have  about  50  rugged  individualists  out  in  the  States 
leading  the  research  programs.  The  bulk  of  the  agricultural  re- 
search that  is  done  in  this  Nation  is  done  in  the  individual  agricul- 
tural experiment  stations  and  I  stand  as  a  director  of  one  of  those 
stations. 

Why  should  I  listen  to  Washington,  DC?  Eighteen  percent  of  my 
budget  comes  from  the  Federal  Government,  down  from  26  percent 
10  years  ago,  and  30  percent  20  years  ago.  So  the  voice  of  Washing- 
ton gets  to  be  less  and  less  as  far  as  I  am  concerned  as  a  State  agri- 
cultural experiment  station  director,  trying  to  respond  to  the  needs 
of  the  people  of  my  State.  . 

But  here  we  have  the  chance  in  the  joint  council  and  users  advi- 
sory board  to  have  a  forum.  All  of  the  partners  then,  the  Agricul- 
tural Research  Service,  Economic  Research  Service,^  the  Forest 
Service  and  the  separate  and  independent  State  agricultural  exper- 
iment stations,  have  a  chance  to  form,  to  meet  together,  to  talk. 
That  is  what  is  important  today. 

You  have  before  you  a  5-year  plan.  If  you  were  to  look  mto  the 
Agricultural  Research  Service,  you  would  find  a  6-year  plan.  If  you 
were  to  look  into  the  extension  service,  you  would  see  an  extension 
in  the  80's  plan.  Every  group  is  ready  to  sit  down  and  plan,  but 
where  is  the  forum?  The  forum  is  the  joint  council. 

For  the  first  time  in  200  years  this  country  has  been  trying  to 
maintain  an  agricultural  enterprise.  We  now  see  a  forum.  So  you 
see  the  burgundy  colored  book.  You  have  seen  a  green  colored 
book.  You  have  seen  a  brown  1983  accomplishments  and  soon  1984 
accomplishments  report.  You  have  seen  the  summary,  of  the  needs 
assessment. 

This  logo  on  the  cover  of  each  joint  council  report,  I  hope,  is  one 
that  your  committee  and  members  of  the  Congress  and  other  per- 
sonnel begin  to  remember  the  big  A.  The  big  A  is  made  up  of  three 
component  parts:  research,  teaching,  and  extension.  That  is  what 
that  stands  for.  I  think  the  sooner  we  can  continue  to  remember 
that  this  is  part  of  our  business,  and  part  of  our  heritage,  the 
better  off  we  are  all  going  to  be. 

One  other  thing  we  have  a  group  of  men  and  women  that  are 
interested  in  what  is  going  on  at  the  grass  roots  level.  This  is  the 
users  advisory  board.  I  want  to  speak  to  that,  the  ne^y  user'  voice 
for  science  and  education  in  agriculture.  Again,  there  is  a  group  of 
young  men  and  women  who  are  saying  what  is  going  on  in  agricul- 
ture. We  want  to  know*  So  their  report  also  is  important. 

The  different  groups  that  make  up  our  agricultural  experiment 
stations  are  quite  interesting  and  diverse— there  will  be  more  com- 
ments on  that.  The  advantage  of  being  the  first  person  on  a  pro- 
gram like  this  is  you  can  lay  out  maybe  the  prelude,  the  opening 
strains  of  the  chorus,  you^might  say. 
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I  hope  that  the  following  testimony  of  the  witnesses  this  morning 
will  continue  to  harp  on  some  of  the  things  that  are  important  in 
these  many  reports.  But  in  the  front  page  of  this  report  Research 
1984,  the  State  Agricultural  Experiment  Stations,  and  you  arie 
going  to  see  this  report  again  and  again,  it  shows  the  many  part- 
ners, the  public  end  the  private  sector  of  a  $3  billion  agricultural 
research  enterprise.       ,  ' 

Where  is  the  forum?  ^Tie  forum  again  is  the  joirtt  council  We 
don't  always  have  to  depend  on  ourselves  to  talk  ah^out  agriculture.. 
There  is  the  Winrock  report,  not  the  infamous  Winrock  report 
which  has  been  commonly  misunderstood.  The  Win;rock  report  was 
really  a  positive  statement  about  the  diversity  of  agriculture,  the 
strength  of  the  divereity  of  agriculture.  This  Winrock  report  giyes 
views  on  world  agriculture  and  prospects  into  the  1990's.  » 

There  is  one  paragraph  at  the  back  of  that  report  that  is  really 
impoi^nt.  It  gives  the  implications  for  the  United  States.  What 
does  agriculture  really  mean?  There  is  a  statement  there  that  in 
essentially  every  respect  the  United  States  is  one  of  the  world's  ifew 
fortunate  nations.  Populatipn  growth  is  slow  and  per  capita  income 
is  very  high.  Food  consumption  is  very  high  for  most  consumers 
and  programs  to  improve  nutrition  for  the  poor  are  very  large. 

Our  natural  resources  are  of  abundant  high  quality  and  haVe 
been  made  highly  productive  through  investments  in  comprehen- 
sive research  programs.  This  wasn't  written  by  staffers  and  persons 
like  myself.  Tliis  was  written  by  an  independent  agency.  And  they 
go  on  to  talk  about  the  future  of  our  agriculture  in  the  United 
States  and  echo  many  of  the  things  you  said  in  your  opening  re- 
marks. The  joint  council  dso  then  has  established  some  priorities. 
^  They  have  established  the  agenda  and  we  haVe  set  forth  in  the 
joint  council  that  basic  biotechnology  research  is  the  first  priority. 
We  find  the  young  men  and  women  and  the  scientists  of  today  that 
are  ^oing  out  to  maintain  and  increase  the  pace  of  the  highest  pro- 
duction ever  seen  in  the  history  of  the  world.  • 

What  are  they  doing?  They  are  studying  things  that  are  impor- 
tant to  the  next  generation  of  reseachers.  Our  experimentstation  in 
North  Dakota  is  similar  to  the  others.  This  is  what  is  happening. 
They  are  studying  the  biotechnologies.  They  are  studying  geuetic 
engineering,  8tud3dng  growth  of  plants  at  the  cellular  Jevel  and  all 
this  is  building  a  basis  for  agricultural  production  in  the  year  2000 
and  beyond. 

Sustaining  soil  productivity  is  our  second  priority,  scientific  ex- 
pertise development  is  our  third  priority.  Let's  not  forget  higher 
education.  As  a  dean,  I  was  very  disappointed  to  see  that  the  House 
Appropriations  Committee  failed  to  say  anything  about  higher  edu- 
cation in  the  fiscal  year  1985  bill. 

How  is  it  that  in  this  great  Nation  we  hear  so  much  clamour 
about  the  poor  quality  of  .education  and  refuse  to  piit  the  dollars 
out  to  make  the  jo])  complete?  Sure  kindergarten  to  the  eighth 
grade  is  important.  Freshman  to  graduation  m  high  school  is  im- 
portant. College  through  the  bachelors  level  is  important.  What  is 
wrong  with  finishing  off  and  getting  people  trained  at  the  master 
level  and  Ph.D.  and  DVM  and  beyond? 

I  say  it  is  Jiigh  time  that  the  agricultural  appropriations  bill  sup- 
ports higher  education.  Water  Management  is  the  joint  Council  s 
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fourth  priority,  plant  and  animal-refficiency,  including  protection, 
is  No.  5,  human  nutrition  is  sixth,  information  systems  communica- 
tions technology  is  seventh,  policy  analysis,  market  development  is 
eight,  and,  of  course,  forest  and  range  productivity  is  the  hxst  of  our 
priorities.  These  priorities  are  established.  The  joint  council  is  a 
forum  and  I  believe  it  represents  then  the  many  issues,  the  many 
agencies  and  the  many  agency  experimentation  actions  involved. 

Mr.  Chairman,  and  members  of  the  commit;tee,  this  concludes  my 
rather  broad  remarks  and  my  formal  report  is  on  record.  And  I 
would  be  happy  to  respond  to  any  questions.  '  ^ 

[The' prepared  statement  of  Mr.  Lund  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  You  have  made  a  very  eloquent  statement  and  of 
course  the  first  thing  that  we  cynical  Members  of  Congress  wonder 
about  when  we  hear  an  eloquent  statement  like  that  is  whether 
you  are  running  for  office  or  not. 

Mr.  Lund.  I  am,  just  trying  to  maintain  the  ono  I  have  got. 

Mr.  Brown.  J  note  that  you  are  a  member  cf  the  joint  council 
and  obviously  have  particips^ted  actively  in  it  and  you  give  an  en- 
thusiastic endorsement  for  the  council  activities  and  we  are  very 
interested  in  exploring  that.  We  are  very  good  at  creating  new  in- 
stitutions here  and  these  institutions  are  very  good  at  creating  re- 
ports and  you  have  shown  us  the  reports. 

We  have  a  full  menu  of  them  up  here,  but  really  the  test  of  when 
we  have  succeeded  is  when  this  has-created  a. process  which  is  ac- 
tively assisting  the  progi-ess  of  the  field  that  we  are  concerned  in, 
in  this  case  agriculture. 

Now  you  have  been  participating  in  this  process.  Do  you  see  any 
weaknesses  in  it?  Do  you  see  any  aspect  of  it  that  you  feel  are  not 
serving  the  fundamental  purpose  of  assisting  the  farmers  and  the 
farm  policy  makers  of  this  country?  Have  we^created  too  many  de- 
mands for  paperwork  and  for  institutional  existence  and  have  we 
sacrificed  something  more  important  than  that  process? 

Mr.  Lund.  I  have  always  b-^n  a  strong  supporter  of  diversity,  not 
only  in  the  experiment  station  management,  but  also  at  any  level 
of  State  and  Federal  Government.  I  believe  this  experiment  in  de- 
mocracy in  this  country  is  a  success  because  of  three  major  sections 
in  the  federal  kvel  of  Government  of  this  Nation. 

I  see  nothing  wrong  with  seeing  different  levels  of  input  also  in 
agricultural  administration  as  far  as  the  different  agencies  are  con- 
cerned. I  see  nothifag  wrong  with  seeing  the  extension  service 
having  a  plan  for  the  1980*s,t  ARS  having  a  6-year  plan  and  the 
joint  council  promoting  the  5-year  plan. 

Also  I  see  the  National  Association  of  State  Universities  and 
Land  Grant  Colleges  also  being  interested  in  maintaining  a  pres- 
ence and  visibility  in  food  arid  agriculture.  I  really  believe  many 
times  we  see  duplication  as  a  weakness.  I  really  see  it  as  experi- 
mentation and  a  strength.  I  don't  think  there  are  too  many  farms. 
I  see  nothing  but  advantages  in  diversity. 

As  I  said,  I  started  out  m  1969  as  an  administrator  trying  to  un- 
derstand the  CRIS  system,  struggling  with  it  for  over  10  years, 
seeing  it  struggle  and  fail  many  many  times  because  you  have  all 
the  information  in  the  world,  but  you  don't  have  a  way  to  use  it,  to 
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plan.  And  I  see  now  the  plan,  the  planning  and  using  ORIS,  then, 
as  the  base. 

So  I  feel  very  good  from  what  I  see  and,  no,  I  don't  see  right  now 
any  functional  weaknesses. 

Mr.  Brown.  Is  the  ORIS  system  being  adequately  maintained? 
Does  it  contain  all  the  information  necessary,  if  properly  organized 
to  do  an  effective  job  of  planning  in  the  research  field. 

Mr.  Lund.  It  is  constantly  being  fine-tuned.  I  serve  also  on  what 
they  call  the  CRIS  Operation  Council,  meet  twice  a  year  with  Mr. 
John  Myers,  manager  of  the  CRIS  system  and  the  National  Agri- 
cultural Library  staff  and  ARS  staff  that  help  manage  it. 

Yes,  we  made  a  lot  of  a^ustments  and  certainly  we  always  find 
that  there  are  ways  to  improve  it,  but  if  we  stick  with  the  basics, 
the  fundamental  analysis  v/hich  is  based  on' the  categories  of  activi* 
ties  and  commodities  and  the  resource  benefits,  then  the  informa- 
tion in  CRIS  is  valuable. 

Mr.  Brown.  Is  the  CRIS  integrated  with  the  National  Agricultur- 
al Library  operations?  Is  there  a  connection  there? 

Mr.  Lund.  Yes,  sir,  it  is. 

Mr.  Brown.  Mr.  Roberts. 

Mr.  Roberts.  Yes,  thank  you,  Mr.  Chairman.  Thank  you.  Dr. 
Lund,  for  a  very  eloquent  statement.  I  have  been  so  busy  out  in  my 
58  counties,  very  similar  to  your  country  in  regard  to  seeing  how 
my  farmers  can  stay  in  business,  to  the  point  that  I  haven't  really 
done  my  homework  on  the  5-year  plan  and  all  of  this  business  and 
I  share  your  concern  and  sense  of  frustration  about  those  Who  tend 
to  think  of  us  out  in  the  High  Plains  as  living  in  the  great  Ameri- 
can desert. 

We  have  members  on  the  Agriculture  Committe^i  who  tell  me 
that  we  shouldn't  be  fanning  out  there.  My  retort  to  them  is  we  do 
farm  out  there  as  opposed  to  where  they  get  all  the  rainfall^  and 
they  simply  put  the  seed  in  the  ground. 

I  guess  having  made  my  speech,  I  am  a  candidate,  Mr.  Chairman. 
By  the  way,  I  w^nt  to  follow  up  on  the  chairman's  comments,  ^e 
have  got  annual  priorities,  annual  reports,  and  I  must  tell  you  in 
just  skimming  through  this  brand  new  publication,  on  the  summary 
page,  V,  I  am  not  sure  anybody  in  the  countnr  wants  thisired  disc 
that  they  could  take  into  their  elfevator.  Whether  they  get  any 
credit  or  not,  I  think  it  is  good  long-term  planning. 

Could  the  system  concentrate  more  on  the  adjustments  of  the 
priorities  if  there  were  fewer  reports?  You  just  made  a  statement 
thai  you  said  it  was  supplemental  or  the  total  effect  of,  this  was 
good,  but  are  there  too  many  annual  reports  in  regard  to  the  5-year 
plan  as  opposed  to  adjusting  the  priorities  to  have  an  impact  on  the 
budget  and  the  real  Y^orld? 

Mr.  Lund.  JReally  the  most  important  thing  is  to  establish  the 
forum.  .Where  is  the  agenda  for  agriculture?  Really  that  report 
isn't  meant  for  the  country  elevator,  isn't  meant  for  county  agent. 
It  is  meant  basically  for  the  dean  and  college  director  to  have  sub- 
stantiation and  the  persona  above  th^t.  And  the  persoiis  in  charge 
of  the  State  legislature,  where  62  percent  of  the  funding,  in  our 
State  comes  from,  I  plen  to  use  this  as  my  way  of  convincing  niv 
State  that  t^ie  Federal  Government  does  hayo  an  understanding.  It 
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does  know  where  it  is  going  in  the  direction  of  agricultural  re- 
search. 

So  really  we  should  not  expect  these  reports  to  be  much  lower 
level  than  they  are  today.  This  is  a  forum.  This  is  what  we  should 
be  using  them  for. 

Mr.  Roberts.  Has  this  kind  of  information  been  helpful  to  you  in 
establishing  those  kinds  of  priorities  during  the  very  difficult 
budget  time  in  the  State  legislature  in  your  State? 

Mr.  Lund.  I  have  had  an  advantage  because  I  serve  on  the  IR-5 
CRIS  Management  Committee.  This  is  an  interregional  committee 
which  used  the  CRIS  information  as  a  planning  tool.  We  have  been 
at  it  about  5  years  now.  I  had  an  advantage  in  using  this  in  my 
own  legislature.  It  is  valuable  and  will  be  used  more  and  more  by 
State  directors  as  they  struggle  with  their  board  of  regents  and 
State  legislatures.  This  is  where  it  should  be  used. 

Mr.  Roberts.  I  have  nothing  further. 

Mr.  Brown.  Mr.  Gunderson. 

Mr.  Gunderson.  Thank  you,  Mr.  Chairman.  I  guess  I  want  to 
pursue  one  question  because  I  am  concerned  about  your  statement 
that  this  wasi>'t  meant  for  the  local  elevator  or  for  those  kind  of 
people.  I  sense  that  even  in  my  district  where  I  have  two  college 
campuses  that  are  predominantly  agriculture  schools,  I  will  tell 
you,  I  can't  hold  a  public  forum  on  those  campuses  because  my  con- 
stituents won't  go  on  the  campus  and  into  a  college  building  for  a 
meeting. 

I  doivt  know  if  they  are  scared  or  if  they  are  just  estranged  or 
whatever.  Whenever  1  was  in  the  State  legislature  and  the  issue  of 
funding  for  the  university  system  came  up,  everyone  from  the 
system  would  come  before  our  committee  hearings  and  tell  iis  of 
the  need  for  additional  money.  We  would  all  tell  them  what  they 
had  to  do  to  create  a  support  base  back  among  the  people  because 
the  first  thing  the  farmers  and  the  constituents  told  us  to  cut  was 
the  university  budget. 

And  I  have  got  to  tell  you  in  all  honesty,  that  when  I  look  at  this 
report  and  I  get  to  the  youth,  family,  ana  consumer  programs  an^J 
the  area  of  human  resources  development,  I  see  two  goals  and  tho 
objectives:  One,  to  design  programs  to  aid  society  in  the  develop- 
ment of  human  capital;  ana  two,  to  develop  positive  beha\'ioral  pro- 
grams for  youth  with  programs  such  as  4-H. 

If  I  were  to  go  home  to  any  one  cf  the  farm  forums  that  I  have  in 
my  counties  and  were  to  sho>v  them  this,  95  percent  of  my  farmers 
would  say  that  is  the  first  place  you  can  cut  the  Federal  budget. 
Now,  that  is  a  concern.  How  do  we  deal  with  it? 

Mr.  Lund.  You  can't  do  it  alone. 

Mr.  Gunderson.  Good. 

Mr.  Lund.  It  takes  a  little  help  and  I  can  give  you  an  example 
how  to  do  this.  You  may  have  heard  about  Ole  and  Sven.  Dr. 
Myron  Johnsrud,  director  of  extension  in  North  Dakota,  and  I  have 
adopted  the  personalities  of  these  Norwegian  characters  during  our 
travels  around  the  State  over  the  last  4  years. 

We  talked  to  over  600  people  in  SO-meetings,  18  to  20  people  at  a 
time.  We  talked  about  the  need  for'  research  fuid  extension.  Two 
years  ago  the  State"  of  North  Dakota  went  through  a  tremendous 
budget  reduction,  but  we  canfie  home  with  27  new  positions  and  a 
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12y2-percent  increase  in  agricultural  research  and  extension  only 
because  we  told  the  people  why  4-H  is  important;  why  mainstream 
agriculture  is  important  to  them. 

They  really  got  behind  us  and  pulled.  You  talk  to  Mr.  Byron 
Dorgan,  our  only  lone  Congressman  from  North  Dakota,  you  will 
find  he  has  heard  about  Ole  and  Sven.  I  think  that  is  what  you 
need.  That  is  why  you  need  people  in  your  State  to  help  you  tell 
that  story. 

I  will  never  back  down  from  the  importance  of  4-H.  What  I  can 
see  is  a  young  boy  who  comes  to  college.  He  stands  in  front  of  the 
banquet  or  stands  in  front  of  a  committee  and  makes  a  statement. 
You  swell  up  with  pride.  You  know  that  kid  came  out  of  4-H.  He 
came  out  of  a  demonstration  program.  He  came  out  of  a  speech- 
and-debate  program.  That  is  what  makes  it  great  and  those  are  the 
leaders  of  the  future. 

Mr.  GuNDERSON.  That  is  a  problem.  I  am  all  for  4-H.  I  was  a 
i^ember  of  4-H,  but  I  must  tell  you  I  am  not  sure  we  need  research 
in  4-H.  I  am  not  sure  we*  need  research  to  t^ll  us  we  need  youth 
organizations.  I  think  we  have  already  figured  that  out. 

Mr.  Lund.  How  do  you  motivate  young  men  and  women?  I  don't 
think  we  know  that,  you  see.  I  think  there,  is  plenty  of  research  to 
be  done.  That  is  where  education  is  part  of  it.  The  other  comments 
about  the  farm  elevator,  here  are  the  people  I  believe  are  the 
watchdogs.  These  are  the  men  and  women  on  the  users  advisory 
board,  they  are  the  ones  that  go  out  and  talk  to  the  local  farm  ele- 
yator. 

They  can  talk  to  the  local  4-H  leader  or  person  that  is  in  charge 
of  some  small  group  in  the  county,  the  ones  that  are  listening  to 
what  is  going  on  at  the  grassroots  level. 

Mr.  GUNDERSON.  Thank  you. 

Mr.  Roberts.  Is  there  an3^hing  about  price  in  this  book  and  farm 
income? 

Mr.  Lund.  One  of  the  priorities  has  to  do  with  marketing  in  the 
joint  council,  yes. 

Mr.  Roberts.  I  have  got  people  that  are  coming  to  our  meetings 
at  the  country  elevator  in  58  counties  who  are  going  broke.  It  isivt 
so  much  anymore  whether  we  plan  the  transfer  to  that  next  young- 
er generation  of  farmers  that  nave  been  in  4-H,  which  is  an  out- 
standing program.  And  you  will  find  no  member  of  this  committee 
unaware ^of  the  contributions  by  FFAA  or  4-H  or  Boy  Scouts  or  for 
that  matter  all  of  this  effort. 

The  chairman  here  has  been  an  outstanding  leader  in  working 
for  appropriate  funding  for  all  of  those  kinds  of  things.  In  regard  to 
the  educational  effort,  I  must  tell  you  the  situation  is  tough  and  I 
know  you  know  this  by  heart,  up  in  your  country.  It  isn't  whether 
or  not  we  get  that  next  generation  on  board,  it  is  can  the  current 
generation  hang  on  long  enough. 

I  think  what  my  colleague  is  trying  to  say  is  that  if  I  go  out  in 
my  country  now  and  say  we  need  more  money  for  Kansas  State 
University,  which  standb  next  to  motherhood,  sunset,  and  John 
Wayne  in  my  country,  except  when  they  play  Nebraska,  my  farm- 
ers look  at  me  and  say  I  know  all  about  those  programs. 

They  are  good  programs.  But,  right  now  I  need  price  and  I  think 
I  must  share  my  colleague's  concern  that  if  we  do  nothing  but  put 
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out  booklets  filled  with  35^ent  word  platitudes  about  these  pro- 
grams and  don't  address  some  specifics  here,  in  regard  to  the  farm 
price  and  cash  flow  and  credit  crunch,  I  worry  about  a  lack  of  sup- 
port, a  lack  of  base  support  for  these  very  fine  programs  that  must 
take  place,  that  must  be  ongoing. 
Would  you  respond  to  that  concern? 

Mr.  Lund.  I  believe  if  you  were  to  visit  with  your  farmers  yoa 
would  find  that  the  interest  cost  of  doing  business  is  taking  the 
profit  out  of  farming.  I  think  the  biggest  thing  a  person  could  do 
for  the  farming  enterprise  in  any  nation  Js  reduce  the  cost  of 
money. 

There  is  no  doubt  that  the  farming  erxterprise  v^ould  revive  as 
soon  as  the  price  of  money  goes  down, 

Mr.  Roberts.  On  the  other  side  of  that,  in  your  testimony  you 
haveiust  indicated  in  terms  of  budget  priority,  that  was  my  earlier 
question,  do  these  reports^-does  thw  kind  of  work,  does  the  CRIS 
effort,  does  the  joint  council  give  you  the  ammunition  you  need  to 
make  these  kinds  of  budget  priorities? 

Even  that  comes  before  this  subcommittee  or  for  that  matter  full 
committee  or  any  committee  in  Congress  feels  they  are  entitled  to 
and  can  show  that  these  are  an  investment  and  not  a  cost.  But  we 
are  also  entitled  to  pay  the  cost  and  cost  of  that  is  this  growing 
budget  deficit. 

That  is  the  reason  we  have  the  interest  rates  and  that  gets  us 
back  to  square  one.  And  in  terms  of  tangible  benefit,  I  really 
wonder  if  I  hand  this  out  to  my  farm  organization  whether  or  not 
they  would  rate  this  as  a  very  top  priority. 

Mr.  Lund.  Farmers,  of  course,  are  interested  in  only  thing,  to 
make  a  profit.  You  make  it  by  two  different  ways:  either  sell  a  few 
bushels  at  a  lot  of  money  or  a  lot  of  bushels  at  any  price^Ifhere  is  a 
R:<ed  price  no  matter  where  it  is  of  the  cost  of  doing  business.  ^ 

Take  this  Win  rock  report:  it  shows  there  are  only  3  areas  in  the 
world  in  the  next  25  years  that  will  be  in  a  position  to  export 
grain.  So  if  the  grain  elevator  operator  is  having  trouble  buying 
grain  and  managing  it  and  making  a  business  lor  himself,  it  is 
probably  only  a  short-term  afi'air.  And  I  think  that  is  basically 
somethmg  we  manage  by  making  interest  rates  lower. 

I  am  looking  at  it  as  the  long  haul  in  agriculture.  If  you  were  to 
visit  Europe  you  would  discover  they  have  what  they  call  the  10- 
ton  club  over  there..  What  does  it  mean?  That  means  tlie  average 
farmer  in  France  aud  Northern  Germany  produces  8  to  10  tons  of 
grain  per  hectare.  What  is  the  average  whea**  field  in  Kansas  and 
North  Dakota?  Less  than  2  tons  per  hectare. 

Those  people  are  way  ahead  of  us.  If  our  American  farmers  could 
provide  10  tons  of  grain  per  hectare,  which  is  equivalent  to  180  to 
200  bushels  an  acre,  they  would  sell  that  grain  no  matter  what  the 
price. 

Mr.  Roberts.  We  would  have  a  surplus  of  about  5  billion  bushels 
and  the  price  of  wheat  would  be  $1.50  and  we  would  be  in  worse 
shape. 

Mr.  Lund.  There  is  a  breakeven  point  in  production  lost  per  acre. 
Once  this  is  exceeded,  farmers  can  make  a  profit  at  almost  any 
price  level. 
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Mr.  Roberts.  I  can  understand  that'  arid  I  ddn't  want  to  become 
argumentative  and  I  am  playing  the  devil's  advocate,  if  you  v/ill, 
and  I  would  only  make  the  observation  that  we  have  had  a  lot  of 
rural  development  programs.  And  I  guess  this  comes  under  the 
heading  of  rural  development.  And  I  can  remember  back  in  the 
mid-1970's  when  we  were  talking  about  the  various  means  of  rural 
development  and  long-term  planning. 

If  you  get  the  price  up  where  it  should  be,  in  terms  of  farm 
income,  you  will  reverse  that  out-migration.  You  will  have  people 
waiting  in  line  up  in  Noi'th  Dakota  and  Kansas  and  Nebraska.  Our 
towns  will  again  start  to  thrive.  The  best  rural  development  pro- 
gram I  know  of  is  farm  income. 

We  are  not  at  odds.  I  just  want  to  make  sure  what  you  are  doing 
on  the  joint  council  is  transferring  in  such  a  way  that  we  have  a 
broad-based  support  for  what  you  ar?  trying  to  do  during  a  difficult 
time. 

Mr.  Lund.  I  would  like  to  repeat  my  first  statement  that  we  now 
have  an  agenda  and  a  forum  for  agriculture  in  the  joint  council. 

Mr.  Brown.  Dr.  Lund,  you  have  been  very  helpful  to  me  and  the 
other  members  here  this  morning  in  giving  us  a  prospective  of  this. 
And  since  I  understand  this  is  your  first  visit  to  a  committee,  I 
hope  that  it  has  been  of  come  benefit  to  you,  as  you  can  easily  see 
what  we  do  here  is  $o  through  a  constant  process  of  soul  searching 
to  see  if  we  are  moving  in  the  right  direction  and  our  discussion 
often  goes  from  extremes. 

If  we  have  a  situation  in  which  we  have  strong  leadership  and 
good  action  programs,  then  we  wonder  why  we  don't  have  better 
plans  to  begin  guiding  their  action  programs  and  so  we  begin  to  de- 
velop good  plans.  And  it  looks  like  we  now  have  plans  to  act  on» 
Why  can't  we  have  good  Federal  leadership  and  strong  action?  And 
we  keep  oscillating  back  and  forth  between  these,  hoping  to  find 
some  balance  that  will  give  us  the  best  program  for  the  country. 

I  think  you  have  made  a  real  contribution  to  our  understanding 
of  this.  Thank  you  very  much  for  your  appearance. 

Mr.  Lund.  Thank  you. 

Mr.  Brown.  Next  I  would  like  to  call  two  witnesses  as  a  panel: 
Dr.  James  Nichols  who  is  dean  of  agriculture  and  director  of  the 
experiment  station  at  VPI;  and  Dr.  Neville  Clarke,  director  of  ex- 
periment station  at  Texas  A&M. 

Each  of  these  gentlemen  represents  an  important  institutional 
segment  of  agriculture  and  we  are  very  pleasea  to  have  both  of  you 
here  this  morning.  \/e  would  like  to  hear  each  of  you  present  your 
statement  and  then  we  will  have  a  little  discussion  oi  your  state- 
ment. 

Do  you  want  to  proceed,  Dr.  Nichols? 

STATEMENT  OP  JAMES  NICHOLS,  DEAN,  COLLEGE  OP  AGRICUL- 
TURE AND  LIFE  SCIENCES,  VIRGINIA  POLYTECHNICAL  INSTI- 
TUTE AND  STATE  UNIVERSITIES;  CHAIRMAN,  DIVISION  OP  AG- 
RICULTURE, NATIONAL  ASSOCIATION  OF  STAT?:  UNIVERSITIES 
AND  LAND-GRANT  COLLEGES 

Mr.  Nichols.  Thank  you,  Mr.  Chairman.  Thanks  to  the  subcom- 
mittee. You  have  my  written  statement  before  you. 
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Mr.  Brown.  The  full  statement  will  appear  in  the  record.  ^ 

Mr.  Nichols.  I  will  not,  in  the  interest  of  time,  make  specific  ref- 
erence to  that,  nor  will  I  read- it.  . 

It  is  a  privilege  to  be  here  again  and  it  is  a  privilege  to  have  an 
opportunity  to  commend  again  this  committee  for  your  activities, 
because  I  think  you  are  providing  a  ^eat  service  for  American  ag- 
riculture and  specifically  for  U.S.  agricultural  policy. 

You  people  in  this  committee  have  heard  and  read  ahd  know 
about  the  importance  and  problems  and  opportunities  and  the  chal- 
lenges-and  the  complexities  and  the  realities  of  this  system  that 
support  agriculture,  American  agriculture.  And  you  don't  need  me 
to  repeat  that  here.  j  v .  .1  . 

However,  I  would  like  to  say  that  we  are  in  your  debt,  the  system 
is  in  your  debt  for  allowing  us  to  address  some  criticisms  and  some 
perceptions  of  the  system  that  really  do  need  to  be  looked  at  by  us 
and  by  those  that  are  supporting  us.  ,    1.    t     i.  j 

Somehow  it  seems  to  me  Amtrican  agricultural  pohcy  has  to  ad- 
dress the  question  of,  we  must  somehow  sustain  the  capacity  and 
the  viability  of  American  r.^^culture  in  the  short  run  and  establish 
policy  which  takes  short  ma  politics  out  of  the  long-run,  long-range 
future  of  AjiencAfx  '^jrJ  culture.  How  we  go  about  doing  that  is,  un- 
fortunately, your  responsibility  and  perhaps  not  our  responsibility. 
But  we  will  make  you  a  promise.  We  will  make^  an  alliance  with 
the  Congress.  This  system  that  we  call  the  land-^ant  system  of  ag- 
ricultural research,  education,  and  extension  ain't  broke.  It  ain  t 
broke,  but  it  does  have  some  broken  parts  and  it  does  need  a  httle 
grease,  a  little  oil,  and  a  little  fuel.  t       ^i.  1. 

That  alliance  is,  if  some  way  somehow  we  can  have  the  where- 
withal, the  opportunity  and  the  barriers  can  be  removed  to  permit 
the  productive  capacity  of  American  agriculture  to  proceed  in  the 
short  run  and  sustain  the  economic  viability  of  American  agricul- 
ture today  so  that  there  can  be  an  economic  future,  then  we  will— 
this  institution  will  provide  the  human  capital,  the  training  for  the 
human  capital,  and  we  will  provide  the  wherevnthal,  the  extension 
know-how,  the  research  information  that  is  so  specifically  neces- 
sary to  sustain  the  system.  , ,  im  i. 

I  have  about  three  or  four  brief  comments  that  I  would  like  to 
make  and  that  is  this:  When  we  talk  about  new  technology,  new 
information,  we  do  start  with  human  capital  and  investments  in 
human  capital.  You  have  heard  that  one  before.  We  have  a  httle 
bit  of  a  problem,  though,  in  addressing  the  generic  sense  of  the 
problem  of  American  agriculture,  and  to  stress  that  at  the  State 
level,  there  is  one  set  of  problems,  and  at  the  Federal  level  there  13 
a  set  of  problems.  State  legislators  understand,  for  example,  that 
applied  research  investments  have  more  immediate  and  sure  re- 
turns to  the  State  than  does  basic  fundamental  research. 

Basic  research  is  risky.  Benefits  spill  over  into  other  States. 
Thus,  without  adequate  Federal  support  to  cohinensate  particularly 
for  the  spillover  of  benefits  across  State  lines,  there  is  a  strong  dis- 
incentive for  States  to  invest  in  basic  research,  because  applied  re- 
search is  less  effective  without  basic  research,  those  research  pro- 
grams suffer  as  well  and  the  quality  of  teachmff  and  extension  suf- 
fers. There  is  a  specific  role  and  a  very  targeted  role  for  the  Feder- 
al Government  to  support  basic  fundamental  knowledge  through 
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basic  research  in  biotechnology,  et  cetera,  which  the  States  have  a 
responsibility  to  do,  but  will  not  do  to  the  same  extent,  to  the  same 
degree  that  the  Federal  Government  can,  because  the.  State  wants 
to  support  research  that  will  be  in  the  . short-run  interest  of  that 
State  s  agriculture,  and  that  is  vital  and  critical. 

There  is  another^  part  of  the  system  that  needs  to  be  stressed,  I 
think,  and  that  is  this  approach  to  interdisciplinary  research  on 
team  research.  A  single  scientist  is  not  going  to  inake  a  great 
impact  on  American  agriculture,  if  you  will.  It  will  take  an  inter- 
disciplinary team.  The  difficulty  is  how  do  we  bring  that,  to  bear 
because  the  system  does  not  permit  the  rewards  for  individuals 
within  that  team  effort  to  address  those  kinds  of  problems  that  are 
outside  a  particular  discipline,  so  we  need  to  stress  that  interdisci- 
plinary research  is  needed  to  solve  many  of  our  problems,  biit 
seldom  do  funds  come  through  grants  supported  to  interdiscipli- 
nary teams. 

Moat  NSF  grants  and  NIH  grants  are  made  to  individuals.  They 
are  not  made  to  a  team  of  scientists  to  address  a  broader  kind  of 
problem. 

I  think  that  there  are  many,^  many  critical  issues  in  the  public 
policy  arena  as  well  as  the  national  iesource  base  and  the  conser- 
vation, the  importance  ,  of  the  conservation  of  that  uationaJ  re- 
source base  and  how  that  is  to  be  paid  for  and  what  incentives  are 
there  for  farmers  in  the  public  interest  to  practice  conservation 
measures. 

Research  on  new  biotechnology  and  information  technolo^  miist 
also  extend  beyond  the  technical  questions  and  consider  institution- 
al changes  needed  to  ensure  the  society  as  a  wholp  benefits  and  not 
just  a  few  yiery  large  farmers  and  agribusiness  firms. 

I  will  quit  with  that  and  make  the  point  again  that  the  States' 
interests  are  witH  the  immediate  problems  of  today.  They  must  be 
today.  The  States'  interests  are  with  the  kind  of  agriculture  that 
resides  in  that  particular  State.  But  the  national  interests  must  be 
with  the  long  run  as*  well  as  the  short  run,  but  more  importantly, 
with  the  long 'run  and  only  in  that  context,  I  think  can  we  really 
address  some  of  those  particular  problems. 

I  also  think  that  it  must  be  made  known  again  that  agricultural 
research  and  education,  the  system,  the  land-grant  system  and  all 
the  systems  that  feed  into  that,  are  not  solely  for  the  benefit  of  ag- 
ribusiness or  farmers.  It  is  in  the  public  interest.  Otherwise,  you 
gentlemen  would  not  be  proposing  funds  to  support  those  pro- 
grams. So  it  is  in  the  public  interest  and  we  have  less  difficulty 
convincing  our  State  legislators  and  the  public  about  those  kinds  of 
things  and  the  reasons  where  agricultural  research  and  education 
should  be  supported  and  why*  agriculture  should  be  retained  and 
survive  as  a  viable  entity  in  that  State. 

They  understand  that  sometimes  better  than  farmers  do.  So  it  is 
in  the  public  interest  and  that  needs  to  continually  be  made  known 
and  it  is  ^so  bigger  than  just  farming.  We  are  here  to  assist  in  any 
way  we  can; 

Thank  you. 

[The  prepared  statement  of  Mr.  Nichols  appears  at  the  conclu- 
sion of  the  hearing.] 
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Mr.  Brown.  Thank  you,  Dr.  Nichols.  Next  I  would  like  to  hear 
from  Dr.  Clarke  representing  ESCOP. 

STATEMENT  OF  NEVILLE  P.  CLARKE,  CHAIRMAN,  EXPERIMENT 
STATION  COMMITTEE  ON  ORGANIZATION  AND  POLICY 

Mr.  Clarke.  Thank  you  for  the  chance  to  speak  to  you  for  the 
Experiment  Station  Committee  on  Organization  and  Policy. 

I  call  to  your  attention  the  document  that  Dr.  Lund  held  up  ear- 
lier this  morning— "Research  1984,  The  State  Agricultural  Experi- 
ment Stations."  This  represents  a  contemporary  Statement  of  the 
role  of  the  agricultural  experiment  stations  in  the  total  agricultur- 
al research  system.  It  addresses  our  perceptions  of  how  the  process 
of  planning  and  setting  the  priorities  is  undertaken  today  and  it 
outlines  what  we  see  as  the  aggregate  national  research  agenda 
and  our  part  in  that  research  agenda. 

If  I  could  sort  of  summarize  and  speak  extemporaneously  about 
my  comments  this  morning,  I  will  leave  the^written  testimony  for 
the  record.  * 

If  I  could  depart  from  my  intended  comments  to  express  thanks 
to  you,  Mr.  Chairman,  for  what  you  did'  yesterday  in  illuminating 
the  need  for  the  biotechnology  initiative  and  the  strong  support 
that  that  is  going  to  give  the  process  later  in  the  session.  It  will 
mean  a  lot  to  us  what  you  did,  and'  we  are  appreciative  of 'that,  sir. 

Mr.  Brown.  I  appreciate  your  remarks.  I  think  the  experience 
was  constructive,  although  one  can  never  be  sure  until  one  sees  the 
results.  But  I  envision  this  process  as  one  that  will  continue.  You 
know  the  history  of  the  competitive  grants  program,  and  now  the 
biotechnology  initiative,  which  is  a  part  of  that.  They  have  met 
some  resistance  in  part  because  Members  of  Congress  have  been 
slow  to  understand  the  importance  of  it,  and  I  think  wa  are  pretty 
much  united  now  in  the  agricultural  research  community  and 
among  those  Members  of  Congress  who  follow  the  situation  closely 
on  the  importance  of  going  ahead  with  this.  Certainly  the  adniinis- 
tration  is  behind  it,  and  I  expect  to  see  success  achieV^  here.,  I 
expect  to  see  us  have  a  good  flourishing  program  and  this  will  at 
least  allow  us  to  get  off  to  a  reasonable  start,  even  if  not  as  much 
as  we  might  like. 

Mr.  Clarke.  Thank  you,  si^. 

The  document  that  I  mentioned  earlier  speaks  in  its  early  part 
about  the  base  programs  of  research  that  are  conducted  out  in  the 
50  States  and  I  would  like  to  place  thpse  in  the  context  of  the  na- 
tional agenda  for  agricultural  research  by  saying  that  those  base 
programs  are  more  or  less  site  specific.  They  do  address  the  prob- 
lems of  individual  States  and  regions  within  the  States.  They,  are 
characterized  by  substantial  diversity  and  site  specificity.  They 
have  the  opportunity,  I  believe,  for  early  proJ)lem  recognition  and 
for  early  responsiveness  and  they  hay^e,  as  a  result  of  a  very  broad 
base  of  continuing  operations,  the  aBility  to  generate  and  identify 
the  new  research  initiatives  that  need  to  emerge  from  the  base  pro- 
gram. 

Many  of  these  new  initiatives  are  solved  at  the  local  or  State 
level,  but  a  number  of  them  are  more  pervasive  in  their  implica- 
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^iions  in  the  individual  States  and  some  of  them  are  broader  than 
individual  States  can  undertaken. 

I  perceive  that  those  rather  broad  issues  are  beginning  to  be  ag- 
gregated by  the  joint  council  at  the  national  level.  The  process  of 
aggregation  tends  to  obscure  the  specificity  of  the  research  in  ad- 
dressing the  regional  problems  of  the  States,  Part  of  the  problem  of 
establishing  a  research  agenda  at  the  national  level  is  dealing  with 
the  fact  that  we  have  basically,  through  the  necessary  process  of 
aggregation,  a  loss  of  visibility  of  the  kinds  of  things  that  specifical- 
ly address  some  of  the  problems  that  Mr.  Roberts  and  others  ad- 
dressed* this  morning. 

As  we  look  ahead  where  we  are  going  with  the  process  of  defin- 
ing the  research  agenda  in  the  State  agricultural  experiment  sta- 
tions, there  are  a  number  of  external  factors  that  are  motivating 
change.  I  have  titled  the  presentation  "The  State  Agricultural  Ex- 
periment Stations  in  Transition,"  as  a  macroeconomic  environment 
having  to  do  with  the  cost  of  money,  world  trade  policies  and  the 
like,  some  of  which-we  have  little  opportunity  to  do  anything  about 
in  an  agricultural  research  community,  but  I  would  suggest  that 
without  being  able  to  change  those  macroeconomic  factors,  our  re- 
search needs  to  address  the  response  that  agriculture  must  take  to 
these  external  factors  and  be  able  to  deal  with  them  in  a  contempo- 
rary way. 

We  continue  to  be  concerned  about  a  dwindling  supply  of  natural 
resources  and  even  in  times  of  severe  economic  pressure  have  to  be 
concerned  abc  at  the  management  of  those  natural  resources.  We 
have  a  changing  clientele  in  agriculture.  One  of  the  new  groups  of 
clientele  is  the  person  w\o  still  works  in  the  city  but  lives  in  the 
country  because  of  his  c'loice  of  a  place  to  live.  That  group  of  indi- 
viduals is  using  agricultural  resources,  will  use  a  considerably 
larger  number  of  them  in  the  future,  and  we  have  the  responsibil- 
ity to  make  sure  that  the  resources  they  use  contribute  in  the  best 
way  possible  to  the  production  of  food. 

We  have  the  problem  of  current  surpluses  that  I  would  like  to 
address  in  more  detail  later  that  is  certainly  a  factor  in  motivating 
change;  a  continuing  concern  for  the  quality  and  safety  of  our  food 
and  an  increasing  concern  for  the  quality  of  the  environment. 
Those  are  som6  of  the  factors  that  are  motivating  change.  Td  take 
the  other  side  of  the  coin,  there  are  things  that  can  enable  that 
change  to  occur  in  the  experiment  stations  and  in  the  research 
community  in  general  for  agriculture. 

The  first  thihg  that  we  would  say  in  that  sense  is  we  need  to  con- 
tinue to  maintain  the  strength  and  the  dynamic  nature  of  the  base 
programs  of  a^icultural  research  out  in  the  States,  That  group  of 
research  activities  that  in  the  aggregate  determine  the  ability  to 
respond  to  timely  changes  in  priorities  and  needs,  and  builds  the 
base  for  agriculture  to  work  on  these,  recognizes  that  agriculture 
itself  is  highly  diversified  and  site  specifid.  The  resources  that  arc 
necessary  to  continue  these  new  initiatives  have  been  talked  about 
to  some  extent  this  morning  and  in  particular  the  biotechnology 
initiative  is  oile  in  which  we  felt  a  considerable  amount  of  across- 
the-board  support  as  you  have  just  spoken  to,  Mr.  Brown. 

We  do  undei^tand  the  consensus  that  we  have  for  this  new  initi- 
ative is  very  broad  indeed  and  that  the  markup  of  the  appropria- 
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tions  committee  wqs  disappointing  to  the  land-grant  community  in 
that  you  wind  up  with  only  about  a  $2.5  million  increase  for  com- 
petitive grants  across  the  board.  We  hope  to  do  a  better  job  hi  our 
community  of  providing  the  kind  of  information  that  will  allow  the 
Congress  to  have  a  more  favorable  attitude  about  the  problems  and 
we  feel  we  should  continue  to  help  in  any  way  we  can  to  make  the 
advantages  of  this  opportunity  more  apparent. 

Another  thing  we  believe  can  be  done,  particularly  through  the 
competitive  >grants  program,  is  to  provide  a  broader  involvement  of 
the  scientific  community  in  the  problems  of  food  and  agriculture  by 
involving  colleges  and  parts  of  the  academic  institutions  outside  ag- 
riculture and  go  and  find  the  science  where  it  is  and  make  the  best 
possible  use  of  it  by  working  broadly  with  the  larger  scientific  com- 
munity to  provide  the  opportunity  to  take  advantage  of  the  new 
technology. 

We  have  heard  several  people  speak  about  the  importance  of 
interdisciplinary  research.  I  believe  the  competitive  grants  pro- 
gram as  envisioned  would  allow  considerable  enhancement  of  mul- 
tidisciplinary  activity. 

We  were  asked  in  preparation  for  this  testimony  to  give  some 
thought  to  the  process  that  is  emerging  now  of  doing  a  better  job  of 
plann'  .ig  and  particularly  of  making  sure  that  we  are  doing  the 
most  effective  job  that  we  can  of  setting  priorities.  As  several 
others  testified  this  morning,  the  present  system  that  we  us9  has  a 
number  of  strengths  to  it.  However,  we  all  know  that  it  is  ikr  from 
perfect.  We  believe  that  it  is  going  to  be  possible  through  the  proc- 
ess that  is  underway  now  to  do  a  better  joD  of  focusing  on  the  prior- 
ities at  the  national  level  to  try  to  recognize  that  while  we  can't 
deal  with  the  detail  that  is  necessary  to  be  precise  in  showing  ex- 
actly how  we  are  going  to  address,  problems  of  the  specific  regions 
of  the  various  States  that  by  a  process  of  aggregating  pervasive 
issues  and  bringing  them  to  the  national  leve^  that  we  will  be  able 
to  do  a  better  job  of  dealing  with  relative  priorities  at  this  level. 

The  joint  council  is  doing  a  good  job  and  has  only  recently  begun 
to  do  an  effective  job  of  tatmg  advantage  of  the  opportunities  that 
the  farm  bill  provides  for  moving  ahead  with  this  pfannm^  process. 
With  regard  to  dealing  with  economic  analyses  and  critical  ^ath 
analyses  and  helping  set  this  priority  process,  one  of  the  th^Jigs 
that  we  are  a  little  oit  concerned  about  is  that  we  don't  overuse 
those  kinds  of  techniques  in  planning  some  of  the  early  directions 
that  are  undertaken  for  agriculture. 

There  are  some  elements  of  scientific  research  that  don  i  lend 
themselves  well  in  their  early  stages  to  a  critical  pathway  analysis. 
There  are  two  kinds  of  thinlung  that  we  use  about  planning  for  ag- 
riculture. One  is  to  ask  our  scientists  to  help  us  think  about  oppor- 
tunities and  the  other  is  to  ask  our  agricultural  clientele  to  help  us 
define  what  the  needs  are.  We  try  to  comingle  the  statement  of 
needs  and  the  statement  of  opportunities  in  such  a  way  that  we 
can  get  the  best  bang  for  the  total  dollar  that  we  have.  It  is  unfor- 
tunate but  true  that  research  is  inherently  not  an  efficient  process. 
If  v/e  knew  what  the  answers  were  going  to  be  in  research,  we 
would  be  calling  it  something  other  than  research. 

There  are  a  number  of  areas  of  science  in  which  applying  the 
kind  of  frend  analysis  that  we  are  talking  about  here  will  help  us 
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qtlantitate  things  that  we  already  know  in  concept  to  be  so,  but 
which  won't  provide  us  any  fundamentally  new  information. 

I  believe  there  is  a  strong  place  in  the  total  system  for  doing  the 
kind  of  thinking  that  allows  us  to  know^yhy  we 'are  doing  research 
and  where  we  are  going  with  It  as  long  as  we  provide  the  flexibility 
at  the  scientist  level  to  do  that  sort  of  thing.  We  believe  at  tHe 
State  level  this  process  is  being  done /effectively.  Otherwise,  we 
wouldn't  be  gaining  the  resources  that  we  need  from  the  State 
system. 

We  believfe  that  the  aggregate  planning  we  haye  to  do  at  the  na- 
tional level  .and  the  difficulty  of  obscuring  specific  issues  by  talking 
in  generalities  is  th6  problem  that  we  need  to  place  more  emphasis 
on.  The  Experiment  Station's  Committee'  on  Organization  and 
Policy  at  the  present  time  is  trying  to  develop  an  improved  meth- 
odology for  that  translation  process,  a  better  method  of  bringing 
the  very  detailed  research  agenda  from  the  State  level  into  a  better 
and  sharper  focus  at  the  national  level  without  overwhelming  the 
national  system  with  excessive  detail.  , 

We  believe  that  we  will  need  to  be  more  effective  as  the  Organi- 
zation of  State  Agricultural  Experiment  Stations  in  providing  this 
better  statement  of  priorities  in  order  to  be  better  members  of  the 
total  community  that  contributes  to  the  thinking  of  the  joint  coun- 
cil. 

We  w,ere  asked  to  give  some  consideration  to  the  impact  on  joint 
council  research  planning  that  the  present  supply  and  demand,  pro? 
jections  have  in  the  way  of  program  implementation.  And  that  is  a 
difficult  question  to  answer  in  the  short  run  and  an  answer  that 
perhaps  is  somewhat  different  if  you  look  to  the  long  run. 

The  economists  in  our  experiment  station  th^it  provide  advice  to 
me  in  this  area— I  know  that  Ken  Farrell  in  testifying  will  do  a 
more  eloquent  job  than  I  of  this  and  perhaps  take  a  different  posi- 
tion—but as  we  look  at  it,  the  food  supply  excess  that  we  have  in 
the  world  today  is  not  nearly  as  great  as  the  excess  supplies  that 
we  have  on  hand  in  this  country.  Xo  some  degree,  the  national  poli- 
cies that  exist  today,  policies  that  have  to  do  with  trade  and  the 
value  of  the  dollar,  the  debt  in  other  countries  and  the  like,  limit 
our  capability  to  export  the  products  that  we  produce  in  this  coun- 
try today. 

The  presently  perceived  glut  that  we  have  in  some  storable  com- 
modities could  turn  in  a  relatively  short  time,  we  believe,  to  a  mar- 
ginal ability  to  produce  food.  If  we  continue  to  have  the  kind-of  ad- 
verse weather  situations  that  we  have  had  for  the  last  couple  of 
years  in  many  parts  of  this  country  in  our  view,  we  could  see  ap- 
proaching shortfalls  in  some  of  the  m^or  commodities  such  as 
cotton,  corn,  and  perhaps  rice. 

Perhaps  the  most  compelling  reason  for  continuing  to  push  very 
hard  for  agricultural  research  at  this  particular  time  is  one  which 
comes  back  to  the  basic  issue  of  maintaining  a  competitive  position 
for  agricultural  production  people  in  the  world  today— our  position 
of  the  U.S.  farmer  in  the  world  today.  The  ability  to  compete  in  the 
marketplace,  the  research  that  is  needed  to  drive  down  production 
costs  so  that  our  farmers  can  be  more  effective  competitois  is  one 
which  we  believe  to  be  very  compelling  in  the  ijhort  run. 
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There  are  a  number  of  .new  technologies  that  are  emerging  in 
the  next  very,  short  interval  of  time  that  we  think  vnll  continue  to 
contribute  to  the  increasing  competitive  ability  of  farmers  in  this 
country.  We  believe  that,  that  srme  kind  of  capability,  reducing  the 
cost  of  inputs,  doing  a.better  job  of  managing,  doing  a  better  job  of 
using  natural  resources,  will  have  a  considerable  utility  down- 
stream in  the  15-to-20-year  timeframe  whish  we  do  need^  to  start 
producing  increasing  amounts  of  food  to  take  care  of  world  food 
needs* 

The  background  documentation  for  this  hearing,  prepared  by 
staff  for  the  last  question  is  about  using  natural  resources  more  ef- 
fectively and  more  concern  for  the  environment  in  production  agri- 
culture as  we  look  ahead.  We  believe  that  the  new  r efforts  that  you 
have  before  you  show  exciting  opportunities  to  move  in  that  direcr 
tion.  ^  „ 

The  biotechnology  initiative,  for  example,  will  offer  some  m^or 
opportunities  in  biological  pesticide  control  that  will  not  only  be 
very  helpful  in  terms  of  reducing  economic  cost  of  inputs  to  farm- 
ers, but  will  have  at  the  same  time  a  very  desirable  effect  on  the 
quality  of  the  environment  as  a-Whole. 

The  impact  of  the  emerging  new  technologies  on  farm  structure 
is  another  point  that  we  were  asked  to  give  consideration  to  in  tes- 
timony. 

The  concern  I  believe  is  that  many  of  the  new  technologies  will 
in  f^ct  provide  benefits-  for  the  larger  agricultural  enterprises  at 
the  expense  of  the  smaller  agricultural  operator.  This  is  an  area 
that  we  certainly  agree  needs  to  have  continuing  examination  and 
needs— I  am  sure  that  our  community  needs  external  advice  on 
looking  at  the  effects  of  emerging  technologies  on  the  total  popula- 
tion, including  the  consumer  of  food.  * 

We  would  say,  and  I  know  that  you  gentlemen  are  more  than 
aware  of  this,  that  there  has  been  a  continuing  evolution  of  farm 
Structure  all  through  modern  agriculture.  Most  people  who  are 
expert  in  this  area  seem  to  say  that  this  evolution  will  continue.  I 
have  already  spoken  to  the  fact  that  there  is  a  new  clientele  emerg- 
ing in  agriculture  in  addition  to  the  traditional  clientele,  and  that 
is  the  urban  farmer,  the  person  who  works  in  town  and  lives  on 
the  farm. 

Concerns  about  the  family  farm  and  the  small  farm  will  continue 
we  believe  to  have  to  be  addressed.  I  don't  know  that  we  have  any- 
thing like  all  of  the  answers,  but  I  believe  that  much  of  the  new 
technology  that  is  being  developed  today  can  be  used  by  broad  seg- 
ments of  agriculture,  is  not  restricted  to  the  use  of  the  large  farmer 
and  that  the  m^oc  long  pole  in  the  tent  making  this  possible  will 
be  the  education  process  that  is  provided  to  make  the  smaller  oper- 
ator aware  of  the  opportunities  that  are  available  to  them. 

For  instance  in  the  area  of  computer  technology,  it  wouldn't  be 
the  cost  of  software  or  the  cost  of  hardware  that  will  set  the  pace 
for  the  use  of  computers  in  agriculture.  It  will  be  the  education  of 
the  user  that  will  determine  that  use. 

There  are  a  number  of  decision  aids  in  this  general  vein:  market 
information,  all  of  these  kinds  of  things  that  can  be  used  with 
modern  computers  today  offer  us  astonishing  opportunities  in  a  rel- 
atively short  time  to  provide  improved  capability  for  management 
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in  agriculture  in  the  United  States,  a  capability  that  we  believe 
will  be  useftd  in  tills  survival  plan  for  the  few  years  ahead  as  we 
move  down  towards  the  turn  of  the  century. 

As  we  finished  our  document  and  tried  to  talk  about  the  research 
agenda  ahead,  we  found  ourselves  also  dealing^  with  a  fairly  broad 
statement  lacking  in  specifics,  but  just  since  we  were  a  part  of  the 
total  joint  council^planning  process,  it  is  not  surprising:  that  the  ini- 
tiatives that  the  experiment' stations  have  identified  have  a  very 
close  correspondence  to  those  in  the  joint  council  documentation. 

The  biotechnology  initiative  is  endorsed  strongly  by  us!  The  op- 
portunities to  use  electronip  technology  in  agriculture,  hot  just 
computers  but  related  technology,  the  concern  for  natural  re- 
sources and  safety  of  food  and  environment  are. /also  areas  of  re- 
search agenda  that  we  see  in  the  future  and  we  see  arx  urgent  need 
for  an  expanded  program  of  agricultural  policy  in  foreign  trade  in 
order  to  try  to  answer  some  of  the  questions  posed  earlier  this 
morning. 

In  summary,  I  would  like  to  make  four  points  that  summarizes 
what  I  have  been  trying  to  say  in  the  last  few  minutes. 

First,  that  the  base  programs  in  the  State  agricultural  experi- 
ment stations  are  a  continuing  national  resource  and  that  they  will 
continue  to  be  important  in  the  future;  that  the  decentralized 
system  for  agricultural  research  in  this  country  represents  a 
strength  and  not  a  weakness.  We  hope  that  we  can  continue  to  en- 
courage the  kind  of  planning  at  the  grass  roots  level  that  allows  us 
to  be  very  precise  and  specific  about  meeting  the  needs  of  agricul- 
ture in  the  individual  States  and  yet,  at  the  same  time,  devote 
more  attention  and  do  a  better  job  of  crisply  identifying  the  broad- 
er national  issues  that  should  be  brought  to  the  Congress  for  con- 
tinued consideration  for  funding  at  your  level. 

Number  three,  the  state  agricultural  experiment  stations  are  in 
a  substantial  state  of  metamorphis  today.  I  hope  that  we  are  keep- 
ing the  best  part  of  this  well-established  system  that  has  served  us 
so  well  in  the  past,  but  we  are  moving  to  take  advantage  of  such 
things  as  the  new  opportunities  in  the  biological  sciences  and  some 
of  the  new  opportunities  that  present  themselves  with  computers 
and  other  techniques  that  will  allow  us  to  provide  support  for  our 
agricultural  clientele  out  in  the  States. 

We  look  ahead  to  times  as  we  deal  with— as  we  know  that  you 
must  deal  with,  the  increasing  concern  for  our  national  debt  and 
realize  that  as  we  talk  about  the  agenda  for  future  agricultural  re- 
search that  we  have  to  take  into  account  the  tough  job  that  we  all 
have  of  talking  about  the  resources  that  it  takes  to  do  the  job.  We 
believe  that  the  programs  that  we  have  presented  here  that  we 
know  that  you  are  so  familiar  with  are  part  of  the  solution  and  not 
part  of  the  problem. 

We  believe  that  these  resources  that  are  being  sought  for  such 
things  as  the  biotechnology  initiative  will  have  what  has  been— 
will  continue  to  have,  as  they  have  in  the  past,  a  very  substantial 
return  on  investment.  We  know  ihat  you  are  familiar  with  the 
number  of  analyses  that  have  shown  that  agricultural  research  has 
a  return  on  investment  of  somewhere  between  30  and  50  percent 
per  year  and  we  believe  that  the  opportunities  presented  by  some 
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of  the  newer  biotechnology  areas  of  science  and  the  like  could  do 
that  and  more  in  the  years  ahead. 

Mr.  Chairman,  thank  you  for  the  chance  to  make  these  com- 
ments. H 

[The  prepared  statement  of  Mr.  Clarke  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  Thank  you,  Dr.  Clarke.  That  is  an  excellent  state- 
ment. 
Mr.Robei^ts. 

Mr.  Roberts.  Yes,  Mr.  Chairman. 

I  want  to  second  your  comments  about  the  statement  given  by 
Dr.  Clarke  and  also  by  Dr.  Nichols.  We  have  three  fine  witnesses 
who  have  testified  before  us  this  morning  and  their  statemehts 
have  been  very  helpful.  I  think  your  testimony  has  been  most  posi- 
tive and  I  would  like  to  go  on  record  as  saying  the  economic  re- 
turns on  agricultural  research' merit  a  much  larger  investment.  I 
say  that  knowing  the  facts  of  the  budget  situation,  but  I  want  to  go 
on  record  as  saymg  that,  having  been  a  little  bushy-tailed  and  criti- 
cal before. 

Have  either  of  you  gentlemen  seen  any  benefit,  any  real  benefit 
from  this  kind  of  planning  effort  given  the  budget  restraints  that 
we  have  to  work  with?  I  would  imagine  that  the  best  5-year  plan  in 
the  world  brought  together  by  your  collective  minds  and  all  the  ex- 
pertise of  the  folks  you  have  to  work  with  would  be  just  put  togeth- 
er just  about  the  time  when  we  get  into  the  monkey  wrench  busi- 
ness vrith  the  budget.  Has  this  been  helpful  to  you  despite  the 
budget  restraint?  *  - 

Mr.  Clarke.  I  believe  that  the  way  that  the  formula  funds  for 
agricultural  research  and  extension  have  come  to  us  over  the 
years— I  will  speak  to  the  research  side— a  requirement  for  exam- 
ining together  the  agenda  for  actually  expending  some  25  percent 
of  our  research  fundfs  from  the  formula  on  a  regional  basis,  that 
that  as  well  as  this  joint  council  and  ESCOP  planning  process  has 
caused  throughout  the  cascading  thinking  that  goes  from  the  State 
level  to  the  regional  level  to  the  national  level  thinking  about  the 
point  that  you  are  making. 

It  has  been  addressed  in  our  Southern  Association  of  Experiment 
Station  Directors  the  way  you  said  it.  We  want  to  take  the  most 
positive  view  for  looking  for  resources  that  it  takes  to  get  the  job 
done,  but  let's  take  the  planning  process  and  let's  identify  those 
things  that  we  can  do  better  together  as  a  result  of  the  planning 
process  with  the  existing  resources.  So  it  is  the  drive  towards  look- 
ing for  ways  to  collaborate,  looking  for  ways  to  reduce  duplication 
and  looking  for  the  critical  pathway  that  this  planning  process  does 
that  is  beneficial  to  an  existing  as  well  as  to  an  expanding  budget. 

Mr.  Roberts.  Do  you  have  any  comments  on  that.  Dr.  Nichols? 

Mr.  Nichols.  Yes.  I  think  it  has  been  useful,  but  where  it  has 
been  the  most  useful  has  been  in  raising  the  right^  kinds  of  ques- 
tions at  the  local  level,  the  questions  of  interdisciplinary  research, 
the  questions  of  payoff,  the  questions  of  prioritization,  who  partici- 
pates in  that  and  the  questions  of  the  short  run  and  the  long  run 
and  the  impacts  of  agriculture  in  that  State  on  the  public.  Those 
are  the  kinds  of  things  that  surface,  those  kinds  of  issues  and  those 
kinds  of  questions. 
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I  think  the  end  result  has  been  the  recognition  of  the  importance 
of  this  effort  to  the  public  both  at  the  State  and  national  level,  and 
also  the  recognition  of  the  limits  in  the  resource  base,  and  the  ne- 
cessity to  plan  better.  I  don't  know  that  the  priorities  necessarily 
would  be  just  picked  up  and  adopted  j>er  se.  Certainly  they 
wouldn't  be  for  any  State,  but  it  has  helped  in  the  process,  yes. 

Mr.  EoBERTS.  I  would  like  to  follow  up  on  your  short-term/long- 
term  statement  that  you  made  not  only  in  response  to  this  ques- 
tion, but  in  your  earlier  statement. 

I  am  intrigued— well,  obviously  all  of  us  know  that  we  would  like 
to  take  short-term  politics  out  of  agriculture  program  policy  delib- 
erations and  get  to  a  more  predictable  system  and  a  long-term  agri- 
culture policy.  I  have  a  governor  of  my  states  who  wants  to  set  up  a 
Federal  reserve  board  of  agriculture,  so  to  speak,  and  have  15 
members  on  this  board  and  to  recommend  to  the  President  and  to 
the  Congress  long-term  objectives,  also  to  ijoint  out  that  many 
times  when  we  go  down  the  road  of  protectionism  or  embargoes,  we 
end  up  in  the.$litch  and  that  we  shouldn't  do  tliat,  and  that  hind- 
sight IS  always  20-20. 

I  don't  know  if  that  is  possible.  I  wish  it  were,  but  it  just  took  us 
18  months  to  get  a  farm  i)rogram  past  this  Congress  that  gave  my 
people  an  acreage  base  with  which  they  cpuld  parficipate  and  we 
were  able  to  put  a  cap  on  some  of  this  spending  in  terms  of  our 
farm  program  outlays. 

Do  you  have  anv  ideas  of  how  we  could  accomplish  this?  I  have 
every  confidence  that  the  agriculture  research  system  will  endure 
and  with  various  members  of  the  iron  triangle, that  is  so  highly 
publicized  around  this  place  that  you  will  be  fine  and  you  will  have 
another  5-year  program  and  you  will  be  doing  your  work  and  Con- 
gressman will  come  and  go,  but  I  am  not  too  sure  about  the  farmer/ 
stockman.  I  am  not  sure  he  will  be  out  there  that  long  in  terms  of 
the  profit  situation  we  are  facing. 

Do  you  have  any  specific  recommendations  along  this  line? 

Mr.  Nichols.  No  specifics  other  than  to  underscore  the  absolute 
importance  and  necessity  to  do  that,  even  if  it  is  maybe  not  possi- 
ble for  us  acting  alone.  And  I  think  that  the  benefits  to  be  accrued 
are  the  forums  at  the  local  level  and  with  Conp-ess  and  with  the 
States  and  with  the  producing  farmers  and  with  the  consuming 
public.  The  fundamental  basic  importance  of  food  and  fiber  in  this 
world  to  that  local  site,  to  that  Nation  and  to  the  Government's 
food  and  agricultural  policy  must  result  in  a  ^oal  of  a  more  produc- 
tive, a  more  profitable,  a  more  efficient  ^gnculture  that  protects 
our  natural  resource  base  and  our  environment  and  jdelds  the  kind 
of  equitable  returns,  to  producers  in  your  State  arid  in  my  State 
and  Qoes  not  cost  the  taxpayer  an  enormous  sum  of  iponey. 

The  fact  that  we  still  have  the  most  ,  equitable  food.cost.  and  the 
best  quality  in  the  world  here,  there  is  some  reason  for  that.  Aside 
from  natural  resources,  aside  from  climates  ahd  other  phj^sical  con- 
straints, I  think  we  need  to  find  some  specific  needs  and  opportuni- 
ties and  I  think,  we  have  people  now  that  are  addressing  it.  We  are 
talking  to  our  legislators,  our  Congressmen  and  v/e  are  talking,  to 
others  about  these  kinds  of  things. 

I  think  we  have  some  bright  young  minds.  Talk  about  the  human 
capital,  we  have  got  some  very  bright  young  men  and  women,  in 
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this  system  that  can  contribute  ideas  to  solve  *.hose  kinds  of  Ques- 
tions. I  tliink  that  is  a  fundamental  question  that  you  ijose.  I  don't 
have  the  answer,  but  I  think  we  need  to  be  searching  for  the 
answer. 

Mr.  Clarke.  If  I  may  add  to  that. 

As  I  perceive  the  activity  going  on  in  agricultural  policy  research 
in  the  land-grant  community  today,  there  are  a  couple  of  things 
that  are  new  that  are  important,  I  believe,  that  get  at  this  problem. 
There  is  a  very  substantial  increase  in  the  amount  of  effort  that  is 
going  into  looking  at  the  macroeconomic  situation  in  the  country 
and  in  the  world  and  trying  to  relate  agricultural  problems  to  a 
larger  environment.  And  the  second  thing  is  that  in  that  context 
people  in  this  area  of  research  are  beginning  to  focus  on  farm 
policy  statements  for  the  set-aside  programs  and  the  like,  looking 
at  the  implications  of  a  wide  diversity  of  these  kinds  of  programs, 
not  trying  to  bring  to  you  a  jelled-out  policy  and  say  exactly  what 
that  polivy  should  be,  but  trymg  to  develop  a  meaningful  and  quan- 
titative assessment  of  what  the  impact  of  various  alternatives, 
judgments  on  your  part  might  be. 

I  hope  we  are  coming  to  grips  with  that  in  a  more  realistic  way 
in  the  land-grant  comnfiunity. 

Mr.  Roberts.  They  did  that  at  the  University  of  Missouri,  as  my 
colleague  pointed  out  on  the  House  floor  yesterday.  $450,000  was 
proposed  to  go  to  Tiger  land  as  opposed  to  Texas  A&M  land.  Figure 
that  out.  Step  two  is  Texas  A&M,  Kansas  State,  Nebraska,  Notre 
Dame,  and  also  Virginia.  It  is  the  macromicro  thing  that  I  think  is 
so  terribly  important.  Certainly  we  need  all  the  help  we  caa  get 
with  regard  to  advice  and  counsel  in  this  respect.  I  think  thait  is 
one  of  the  responsibilities  and  obligations  that  you  folks  have  and  I 
am  delighted  to  see  you  on  the  playing  field  as  opposed  to  being  on 
the  sidelines  and  we  need  to  get  your  track  suit  on  and  your  shoes 
and  get  you  in  the  action. 

CJan  you  tell  me  why  we  won't  have  a  shortfall  of  wheat?  Tell  me 
we  have  a  shortfall  of  wheat.  You  mentioned  corn  and  soybeans— 
where  is  my  shortfall  in  wheat  so  I  can  get  a  price? 

Mr.  Clarke.  Down  the  road  a  ways,  sir. 

Mr.  Roberts.  That  is  what  I  was  afraid  of.  You  are  talking  about 
the  future  in  high  tech  that  Dr.  Lund's  4-H  youngster  who  comes 
onboard,  and  yesterday  we  had  a  witness  saying  there  is  a  golden 
age  of  agriculture  coming  with  supply  and  demand  and  we  are  on 
the  crest  of  this  new  high  tech  wave  of  information.  I  believe  that, 
but  it  worries  me  that  all  we  hear  is  Chicken  Little  speeches  out  in 
farm  country  and  the  doom  and  gloom. 

Are  we  really  on  the  threshold  of  a^  decade  where  the  farmer  can 
make  a  reasonable  profit. and  expediting  things  that  are  happening 
in  biotech  and  high  tech'  and  communications,  all  the  thingg  that 
you  are  talking  dbout?  Give  me  a  little  optimism.^  *      '  '  " 

Mr.  Clarke.  I  feel  that  the  situation  that  farmers  are  facing 
today  is  not  a  situation  that  is  going  to  get  an  awful  lot  better  in 
the  next  1,  2  or  perhaps  8  years.  The  contribCition3  of  research'to 
this  immediate  problem  ar6a  are  going  to  have  to  be  "directed  very 
much  to  the  problems  at  the  local  level  to  try  to  do  what  we  can 
tlirough.research  to  rediice  the  cost  of  inputs  and  to  develop  better 
management  strategies  and  I  believe  that  the  longer-term  research 
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program  that  we  have  been  talking  about  for  the  last  day  or  two 
needs  to  be  placed  in  that  perspective. 

The  biotechnology  initiative  is  an  initiative  in  basic  research. 
The  reason  that  it  is  contemporary  today  is  because  we  have 
coming  into  focus  an  opportunity  in  biology  that  will  apply  very 
strongly  to  agriculture.  Some  of  the  biotechnology  initiative — for 
instance,  if  you»look  over  in  the  animal  health  area — has  the  pros- 
pect of  paying  off  almost  immediately.  I  believe  that  ^thin  the 
next  1  or  2  years,  we  will  have  better  vaccines  and  diagnostic  tools 
that  will  allow  us  to  address  the  serious  problem  of  brucellosis.  We 
believe  we  will  be  able  to  develop  a  vaccine  for  that  very  soon. 

The  ability  to  greatly  improve  crop  plants  through  recombinant 
DNA  techniques  is^  down  the  road,  but  the  advantages  are  so  great 
when  you  get  there,  you  can't  afford  not  to  start  now. 

Mr.  Roberts.  What  is  not  down  the  road  aways  is  a  vote,  Mr. 
Chairman. 

I  yield  back. 

Mr.  Nichols.  Could  I  add  about  80  seconds  to  respond  to  your 
question,  if  I  might,  Mr.  Roberts,  on  that  optimism  for  the  future 
in  American  agriculture  in  the  short  run? 

Mr.  Roberts.  Yes. 

Mr.  Nichols.  One  of  the  reasons  that  I  am  optimistic  about  the 
short  run  is  the  knowledge  that  these  young  men  and  women  that 
have  graduated  from  this  system  in  the  past  few  years  are  aware  of 
these  kinds  of  issues,  these  kinds  of  questions.  They  are  smart,  un- 
derstanding. They  have  chosen  these  fields.  They  can  compete  in 
other  fields.  They  are  coping  and  they  shell  cope  and  I  feel  confi- 
dent about  that 

Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  Thank  you,  Mr.  Chairman.  I  do  have  several  ques- 
tions. 

The  first  is,  as  one  who  has  been  watching  apiculture  experi- 
ment stations  operate  for  a  good  many  years,  it  is  good  to  see  in 
your  testimony  th^t  you  are  talking  about  becoming  more  proac- 
tive rather  than  just  reactive.  The  basic  question  concerns  what  I 
see  in  the  coming  years,  even  for  this  year  for  1985  on  the  budget 
end  is  kind  of  a  stable  budget.  You  really  are  not  going  ti>  have  m- 
creased  funding.  Can  you  continue  to  be  more  innovative,  proactive 
with  that  type  of  budget? 

Mr.  Clarke.  Not  as  well  as  we  could  with  a  more  positive  atti- 
tude like  the  chairman  was  trying  to  put  forth  yesterday. 

Mr.  Volkmer.  Are  you  going  to  become  stagnant? 

Mr.  Clarke.  Not  seriously  so.  I  thiiik  the  process  has  to  be  one  of 
continuing  to  sort  and  sift  and  put  together  the  most  creative  kind 
of  attack  that  we  can  with  whatever  resources  are  available.  Il  is 
much  easier  to  be  proactive  with  a  proactive,  budget,  but  you  have 
to  be  proactive  under  whatever  conditions  present  themselves. 

Mr.  Nichols.  I  think  the  states  individually  are  responding 
quicker  than  the  Federal  Government  is.  If  you  look  at  our  State 
and  other  States  represented  here,  they  did  increase  our  appropria- 
tions for  agricultural  research.  In  the  short  run,  that  helps,  but  in 
this  matter  of  basic  applied,  site-specific  state-specific  kinds  of  in- 
terest, that  is  what  the  States  are  interested  in,  and  so  the  long 


ERIC 


144 

haul,  the  long-term  technology,  biotechnology  needs  to  be  funded  in 
a  jnore  significant  way  at  the  Federal  level. 

Mr.  VoLKMER.  Correct  me  if  I  am  wrong,  but  basically  in  the 
past,  the  research  that^has  been  ongoing  at  the  agricultural  experi- 
ment stations  has  been  basically  connected  with  either  livestock, 
dairy  or  plant.  Is  that  correct?  ' 

Mr.  Clarke.  Well,  the  programs  in  the  State  agri(Jultural»  experi- 
ment stations  are  quite  broad.  They  would  be  in  areas  like  human 
nutrition  and  food  and  development. 

Mr.  Volkmer!  But  nothing  compared  with-  what  you  just  men- 
tioned-earlier  today,  on  macroeconomics  and  the    "  I- — 

Mr.  Clarke;  There  haveNbeen  programs  in  agricultural  econom- 
ics throughout  most  of  the  agricultural  exijeriment  stations.  A 
State  like  ours  deals  with  60  commodities  being  economically  im- 
portant in  the  State.  We  have  to  take  a<»cross  cut  on  that  with  nat- 
ural resources,  economics  and  so  on.  That  is  the  hnse  program  of 
agricultural  research  ttiat  I  spoke  about  earlier.  That  very  broad 
infrastructure  looking  at  tbi:*  area  is  in  pldce.  There  is  some  work 
going  on  in  biotechnology  in  the  State  agricultural  experiment  sta- 
tions. Dr.  Charles  Hanstrom  of  the  University  of  California  at 
Davis  has  done  an  indepth  study  that  identified  the  total  resource 
that  is  presently  being  devoted  to  this  area  of  research  in  the  land- 
grant  institutions  and  it  is  substantial 

It  is  important  to  say  that  because  that  says  that  there  ia  an  in- 
frastructure there  that  can  absorb  the  kinds  of  new  funds  that  we 
are  talking  about  and  paake  effective  use  of  them  in  the  short  run. 

Mr.  VoLKMER.  My  last  question,  before  we  go  vote,  is  about  how 
much  emphasis,  would  you  say,  has  been  done  in  the  area  of  reduc- 
ing the  cost  of  production,  whether  it  is  in,  as  you  mentioned,  new 
vaqcines  for  livebtock  but  also  in  crop  production,  et  cetera,  how 
much  would  you  estimate  has  been  done  overall  with  regard  to 
that  area? 

Mr.  Clajike.  As  a  percentage  of  the  

Mr.  VoiJKMER.  Of  the  total  effort. 

Mr.  Clarke.  With  the.  existing  programs  or  with  the  

Mr.  VoLKiyiER.  Yes. 

Mr.  Clarke.  I  can't  give  you  a  precise  number  on  that.  I  don  t 
believe  that  there  has  been  an  attempt  made  to  s^ice  the  pie  exact- 
ly that  way.  The  shift  that  has  occurred  in  the  last  2  or  8  years  in 
that  direction  has  been  verj^  substantial.  I  would  say  thid  that  shift 
away  from  trying  to  maximize  the  yields  and  shifting  over  to  maxi- 
mizing economic  returns  through  reducing  costs  is  an  evolution 
that  would  encompass  at  least  30  or  40  percent  of  our  total  pro- 
grams. 

Mr.  Nichols.  We  are  not  doing  enough  of  that,  but  Dr.  Clarke  is 
right,  it  is  moving  that  way. 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  I  am  going  to  continue  without  voting.  I  don't  have 
a  perifect  record  anyway.  If  you  could  return,  we  would  appreciate 
it. 

Mr.  VoLKMER.  I  will  be  back. 

Mr.  Brown.  I  think  it  is  clear,  gentlemen,  that  vou  have  helped 
considerably  in  improving  the  understanding  of  the  committ^ 
members.  Some  of  us  have  different  areas  which  we  stress.  I  tend 
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to  focus  a  little  bit  more  on  fundamental  research  guided  by  a  con- 
cern for  improvement  in  the  quality  of  productivity  of  our  oper- 
ations. Mr.  Roberts  speaks  with  much  more  concern,  and  this  isn't 
contradictory,  about  the  welfare  of  the  individual  farmers  in  m'ain- 
taining  the  profitability  of  the  producers  in  the  field.  These  arie  not 
contradictory,  bul  they  get  tied  together  in  the  areas  which  you 
have  indicated  in  your  National  Agricultural  Research  Agenda  in 
this  book  around  the  issues  of  agricultural  policy  and  foreign  trade 
and  the  analysis  of  price  and  income  policy  in  foreign  trade,  and  I 
have  a  feeling  that  we  are  going  to  need  more  input  in  those  areas 
than  we  have  had  in  the  past  and  that  next  year  is  particularly 
critical  for  that, 

I  think  we  are  going  to  move  ahead  fairly  well  in  the  support  of 
some  of  these  other  opportunity  areas.  I  am  fairly  confident  that 
we  will,  but  the  area  of  policy  as  it  relates  to  the  macroeconomic 
situation,  the  world  market  situation,  is  one  that  is  very  difficult 
for  us  because  it  is  intertwined  with  broader  ecouomic  and  foreign 
policy  issues. 

Now,  we  have  got  to  recognize  that  and  deal  with  it  in  some  ef- 
fective way,  and  if  I  might  just  ask  you,  I  am  going  to  ask  you  to 
comment.  I  am  going  to  advise  you  to  make  a  special  effort  during 
the  next  year  to  prepaie  yourself  to  give  the  Congress  some  addi- 
tional input  in  that  area  and  ask  you  if  you  see  this  as  something 
that  you  can  realistically  do.  I  am  not  asking  you  to  do  the  whole 
job.  V/e  are  going  to  get  input  from  a  multitude  of  sources,  includ- 
ing competing  comniodity  groups,  competing  portions  of  the  overall 
agricultural  industry. 

I  am  trying  to  distinguish  between  the  producers  and  the  big  ag- 
ricultural exDorters.  They  have  different  views  on  these  issues.  We 
are  going  to  nave  all^  that  input.  We  need  to  tie  it  all  together  and 
we  need  the  input  that  you  gentlemen  represent,  not  because  you 
are  the  whole  picture,  but  because  if  you  don't  give  us  your  strong- 
est possible  effort  you  are  going  to  get  left  out  of  the  whole  picture 
and  we  don't  want  that  to  happen. 

Mr.  Nichols.  One  of  the  things,  Mr.  Chairman,  that  I  think  is 
relevant  to  that  point,  and  I  think  the  community  would  welcome 
that  opportunity,  we,  as  you  know,  have  been  actively  involved  in 
international  agricultural  programs  and  agricultural  development 
programs  through  U.S.  aia  and  other  types  of  programs  that  al- 
reaay  have  liaisons  and  consortia  establisned  with  some  of  the  de- 
veloping Third  World  as  well  as  developing  countries  so  it  is  in 
that  context  that  I  think  our  faculty  have  already  been  brought 
face  to  face  with  that.  Therefore,  they  don't  speak  from  a  point  of 
theoretical  types  of  things,  but  rather  from  a  practice  today,  we 
have  been  there,  we  knovv. 

So  the  kind  of  studies  that  need  to  be  brought  tp  bear  can  be 
done  within  that  community  of  exjp^rtise. 

Mr.  Brown.  There  has  been  an  illusion  that  has  been  cultivated 
in  some  places,  including  some  of  us  in  Congress  that  maybe  the 
solution  to  our  agricultural  problem  is  all  out  production  for  this 
huge  global  market  and  we  need  to  have  a  raore  sophisticated  view 
of  that  situation  than  we  have  had  in  the  past  to  see  what  is  in  our 
best  interest  hei:e.  That  is  a  difficult  situation  to  define  as  you 
know  and  we  are  going  to  have  to  take  some  policy  steps  on  that. 
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Gentlemen,  I  appreciate  your  contributions  very  much.  We  will 
continue  to  be  in  touch  with  you,  of  course,  and  look  forward  to 
hearing  more  from  you.  , 

I  would  like  to  call  Dr.  Farrell  at  this  poirt.  Dr.  Farrell  is  direc- 
tor of  the  National  Center  for  Food  and  Agricultural  Policy,  Re- 
sources for  the  Future,  and  has,  of  course,  published  widely  in  the 
field  of  agricultural  policy  and  I  particularly  appreciate  the  fact 
that  he  looks  at  the  big  picture. 

Dr.  Farrell. 

STATEMENT  OF  KENNETH  R.  FARRELL,  DIRECTOR,  NATIONAL 
CENTER  FOR  FOOD  AND  AGRICULTURAL  POLICY,  RESOURCES 
,  FOR  THE  FUTURE 

Mr.  Faurell.  Thank  you,  Mr.  Chairman.  ^ 

I  welcome  this  opportunity  to  discuss  very  briefly  the  implica- 
tions of  a  report  prepared  at  RFF,  entitled  "Meeting  Future  Needs 
for  U.S.  Food  Fiber  and  Forest  Products''.  That  report  was  pre- 
pared in  1983  under  contract  with  the  U.S.  Department  of  Agricul- 
ture as  a  part  of  the  needs  assessment  that  you  have  been  discuss- 
ing this  morning  conducted  by  the  Joint  Council  on  Food  and  Agri- 
cultural Sciences. 

Our  report  is  included  in  its  entirety  in  the  joint  council  refer- 
ence document,  so  I  am  not  going  to  spend  a  lot  of  time  summariz- 
ing what  has  already  been  published.  My  written  statenient,  which 
I  have  submitted  previously  for  this  morninfe,  is  limited  to  two  as- 
pects of  the  report.  One,  some  discussion  of  the  irethodology  and 
the  reliability  of  the  projections  that  are  in  the  report,  projections 
pertaining  to  supply,  demand  and  trade  for  mojov  food,  fiber  and 
forest  products,  and  some  brief  discussion  of  the  principal  conclu- 
sions and  implications  for  long-term  research  and  education  plan- 
ning of  elements  of  our  -eport.  And  then  in  the  final  part  of  my 
statement,  I  have  some  general  observations  on  the  usefulness  of 
economic  projections  and  what  have  been  referred  to  earlier  as  crit- 
ical path  analyses  for  research  planning  and  priority  setting. 

I  think,  Mr.  Chairman,  I  will  not  read  the  statement  but  rather 
just  briefly  point  out  what  is  in  il  and  then  if  there  are  questions 
from  you  or  the  members  of  the  committee,  I  would  pilfer  to  ad- 
dress those  rather  than  reading  the  statement  per  se. 

The  reoort  which  we  prepared  was  focused  on  two  major  ques- 
tions: First,  what  are  the  likely  levels  of  effective  or,  if  you  will, 
commercial  demand  for  U.S.  food,  fiber,  and  forest  products  by  the 
years  2000  and  2020  and  second,  what  are  the  likely  capabiliHes  of 
the  United  States  to  respond  to  such  demands  arid  what  aie  the 
implications  of  thoss  responses? 

In  approaching  the  first  question,  it  was  necessary  for  us  to  ex- 
amine not  only  the  demand  prospects  for  food,  fiber,  and.  forest 
products  in  the  United  States,  but  also  demand  and  supply  pros- 
pects for  such  commodities  in  other  regions  of  the  ^orld  as  an  indi- 
rect means  of  assessing  the  potential  export  demand  for  U.S.  com- 
modities in  the  future.  -  J     t.  • 

Effective  or  commercial  market  demand  was.treated  as  being  de- 
termined by  three  principal  factors,  one  population  and  poi)ulation 
growth;  two,  consumer  income  and  consumer  income  changes  in 
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the  future;  and  three,  very  importantly,  national  policies  which 
affect  not  only  population  and  income  growth,  but  govern  or 
strongly  influence,  the  price  of  food,  fiber,  and  forest  products  and 
their  mobility  through  trada 

On  the  supply  side,  the  availability  of  food  and  fiber  and  forest 
products  also  was  viewed  as  being  primarily  dependent  upon  three 
factors:  First,  the  quantity  and  quality  of  the  land  area  and  other 
natural  resources  that  were  available  for  production  of  those  com- 
modities; crops,  livestock,  and  forestry  products. 

Second,  the  availability  of  technology  and  how  that  technology 
would  affect  resulting  crop,  livestock,  and  forest  product  yields. 

Third,  once  again,  the  nature  of  national  policies  which  affect  re- 
source development,  research  and  technology,  availability  of  pro- 
duction inputs  and  the  economic  incentives  for  farmers  to  invest  in 
the  production  of  food  and  fiber  at  home  and  abroad. 

We  did  this  sort  of  an  analysis  for  some  12  regions  of  the  worl<i 
in  which  countries  were  grouped  on  the  basis,  of  geographical  prox- 
imity and  similarity  of  economic  svstems.  We  looked  at  commod- 
ities in  terms  of  m^'or  groupings  of  commodities,  not  each  individ- 
ual commodity,  but  those  groupings  including  cereal  grains,  oil 
seeds,  fibers,  and  livestock,  products  of  meat  and  niilk. 

1  want  to  express  that,  as  I  said  earlier,  our  study  focused  upon 
what  we  have  called  effective  or  commercial  demand  and  to  note 
that  that  does  not  mean  that  the  needs,  that  the  food  needs  of  all 
the  world's  population  will  be  met  because  in  fact  there  are  many 
people  in  the  developing  parts  of  the  world  that  function  or  are  not 
operating  within  the  commercial  market  system,  so  to  speak. 

So  even  if  we  were  able  to  meet  the  global  demand  that  we  have 
projected  in  this  study,  that  is  not  to  say  that  there  ^vill  not  be  con- 
tinuing and  important  areas  of  hunger  and  malnutrition  in  many 
parts  of  the  world  simply  because  people  don't  have  the  economic 
means  to  participate  in  a  commercial  food  system. 

I  would  say  that  in  a  very  important  way,  what  we  have  done  in 
this  report  is  not  so  much  the  development  of  new  or  original 
methodology,  nor  even  to  make  startling  new  long-term  projections, 
but  what  we  have  attempted  to  do  was  to  synthesize  a  great  deal  of 
information  that  is  available  from  existing  research,  from  existing 
data  sources,  from  similar  studies  of  the  kind  that  we  have  done,  to 
bring  those  into  some  perspective  and,  on  our  own,  using  substan- 
tial amounts  of  judgment,  make  projections  into  the  future. 

1  want  to  stress — and  1  will  stress  this  throughout  the  state- 
ment—that the  report  which  we  are  referring  to  and  the  results  of 
our  assessment  are  not  and  should  not  be  considered  as  projections 
or  forecasts  of  what  will  in  fact  happen  in  the  global  food  syste^n. 
The  future,  in  fact,  remains  very  uncertain  and  unpredictable. 

1  think  that  pur  projections  can  best  be  viewed  as  a  general  or 
central  tendency  of  future  change,  a  general  path  of  change,  based 
upon  trends  of  the  past,  adjusted  by  our  best  judgment  of  their  ap- 
plicability in  the  future  and  the  likelihood  of  attaining  the  key  as- 
sumptions which  we  made  in  conducting  the  analysis.  If  you  look 
at  our  report  carefully,  you  will  see  that  there  are  in  fact  numer- 
ous assumptions  which  lace  the  report.  We  believe  that  those  are 
plausible  assumptions,  but  we  cannot  guarantee  that  they  will  in 
fact  be  attained. 
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I  do  want  to  stress  that  there  were  four  major  kinds  of  assump- 
tions that  are  critical  to  the  results  of  pur  analysis.  One  are  the 
assumptions  we  made  with  respect  to  population  and  pppulation 
growth  rates.  It  is  probable  that  we  have  projected  ^owth  rates 
which  may  be  too  high.  There  is  some  reason,  some  evidence,  from 
very  recent  UN  data,  to  suggest  thkt  the  'population  growth  in 
some  developing  countries  is  slowing  m'ore  rapidly  than  we  as- 
sumed in  our  report. 

The  second  very  critical  assumption  is  that  of  the  nature  of  eco- 
nomic growth,  and  here  there  is  room  for  wide  differences  of  opin- 
ion and  assumption.  Our  assumption  was  that  on  a  global  basis, 
that  economic  growth  would  be  slow,  relative  to  the*  1970's, 
throughout  the  remainder  of  this  decade,  perhaps  throughout  the 
first  part  of  the  1990's,  and  that  with  the  proper  mix  of  policies 
here  and  abroad,  it  is  possible  that  we- could  have  strong  resump- 
tion in  economic  growth  in  many  parts  of  the  world  by  or  into  the 
1990's.  But,  in  the  interim,  it  appears  to  us,  basednpon  our  analy- 
sis and  the  analysis  of  others,  that  the  prospect  for  the  next  decade 
or  so  is  one  of  comparatively  slow  growth  relative  to  that  which  we 
had  in  the  seventies. 

Another  very  critical  set  of  assumptions  pertains  to  those  related 
to  consumption  patterns  for  food,  fiber,  and  forest  products.  We  are 
not  able— and  I  think  no  one  is  able— to  be  fully  on  top  of  the  kinds 
of  changes  that  are  occurring  in  consumption  of  food,  fiber,  and 
forest  products  on  a  global  basis.  We  have,  as  best  we  could,  at- 
tempted to  include  or  reflect  ongoing  ch'anges  in  diet,  biit  we  recog- 
nize that  in  fact  thos^  changes  may  be  quite  different  than  those 
which  we  have  assumed  depending  upon  income  available  in  vari- 
ous countries,  the  distribution  of  income  in  these  countries,  and 
changes  in  knowledge  concerning  nutrition. 

Finally,  I  want  to  stress  another  very  important  set  of  assump- 
tions again  based  upon  what  we  believe  to  be  a  plausible  assess- 
ment, plausible  judgments,  and  that  was  the  availability  and  prices 
of  U.S.  production  inputs.  We  have  assumed,  in  our  study,  that  sup- 
plies of  commercial  productioh  inputs  that  are  so  important  to 
modern  commercial  agriculture  in  this  country— that  those  com- 
mercial inputs  as  a  whole  wili  be  readily  available  at  prices  that 
will  probably  increase  at  about  the  same  rate  as  general  price  level 
increases  in  the  economy;  that  is,  relatively  stable  real  prices. 

But  I  would  point  out  that  energy  prices  which  are  included  in 
that  set  of  assumptions  are  indeed  very  tenuous  and  potentially 
very  volatile. 

Now,  given  those  kinds  of  caveats,  it  is  clear  that  the  reliability 
of  our  projections  hinges  very  importantly  on  whether  these  criti- 
cal kinds  of  assumptions  are  m  fact  realized  in  the  future.  Frankly, 
other  analysts  might  have  adopted  different  assumptions  and,  ac- 
cordingly, reached  different  conclusions  than  we  have.  Obviously, 
in  the  sense  of  these  projections  being  viewed  as  a  forecast,  that  is 

auite  inappropriate  and  in  fact  would  be  subject  to  very  wide  confi- 
ence  limits  if  they  were  so  used. 

With  respect  to  m^jor  conclusions  and  their  implications,  there  is 
in  our  report  a  six-page  summary  of  our  conclusions  and  m^or  im- 
plications, and  I  will  not  repeat  those,  but  I  would  single  out  just  a 
few  that  I  would  draw  to  your  attention. 
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I  think  one  of  the  very  important  or  general  conclusions  that  we 
reached  was  that  although  the  U.S.  agricultural  and  forest  prod- 
ucts sector  appears  to  have  potential  capability  to  meet  projected 
growth  and  demand  to  the  year  2000,  perhaps  at  real  prices  not 
much  difference  than  those  in  1979-81,  and  without  any  msgor 
breakthroughs  in  technology,  the  longer  run  prospects,  prospects  of 
population  and  economic  growth,  beyond  2000,  let  us  say,  are 
indeed  much  more  formidable. 

By  2020,  production  of  msgor  crops,  as  we  saw  it  in  the  United 
States  might  need  to  be  increased  by  as  much  as  70  to  100  percent; 
that  is  nearly  doubled  depending  upon  the  particular  crop.  Without 
continued  growth  in  productivity  from  technologies  yielded  by  re- 
search, there  would,  in  our  judgment,  be  substantial  increased 
pressure,  perhaps  inordinate  pressure,  on  the  natural  resource 
Base,  increasingly  serious  environmental  problems,  and  ultimately 
higher  real  costs  of  food,  fiber,  and  forest  products. 

Given  the  long  gestation  period  for  many  tj^es  of  research,  it 
was  our  judgment  that  a  steady  stream  of  investment  will  in  fact 
be  required  in  the  course  of  the  nekt  two  decades  to  meet  long-term 
global  food  needs;  second,  the  growth  in  demand  for  U.S.  products 
that  we  have  projected  is  likely  to  be  highly  unstable  around  the 
central  part  of  development  that  we  have  projected.  Although,  in 
fact,  U.S.  productive  capacity  appears  quite  adequate  to  meet 
demand  on  average  over  the  next  decade  or  two,  even  with.,exi8ting 
technology,  it  is  important  to  continue  to  invest  in  productivity-ehr 
hancing  research  as  a  means  of  maintaining  competitiveness  in 
world  markets;  and  as  a  consequence,  the  unexpected  and,  the  un- 
predictable vagaries  of  weather  and  public  policies  at  home  and 
abroad. 

Third,  whatever  the  rate  of  growth  in  productive  capacitv  in  the 
next  decade,  two  decades  and  beyond,  that  growth  will  not  be  with- 
out substantial  cost  and  hazards.  Exi)ansibn  by  more  extensive  use 
of  land  and  water  resources  may  Jbring  riot  only  higher  economic 
costs  of  resources  themselves  but  risk  of  further,  environmental 
degradation  through  soil  erosion  and  water  pollution.  But  expan- 
sion of  productive .  capacity  by  simply  more  intensive  use  of  high 
technologies  also  could  have  cos^  and  pose  hazards  to  the  environ-, 
ment  and  the  food  chain.  A  shift  toward  greater  dependence  on 
cash  crops  which  we  have  projected  and  increased  use  of  chemicals 
in  agriculture  could'enhance  siich. hazards. 

Fourth,  future  public  investments  in  agriculture  and  forestry  re^ 
search  should  be  based  on  more  than  simply  generating  technology 
per  se  or  simply  multiplying  product  output— making  two  blades  of 
grass  grow  where  one  grew  before,  so  to  speak.  Emphasis,  in  .our 
judgment,  will  be  needed  on  the  development  of  socially  appropri- 
ate technologies  that  take  into  account  not  only  agricultural  tod 
forest  product  needs  that  we  have  talked  about,  but  also  national 
goals  concerning  environmental  quality,  natural  resource  conserva- 
tion, human  health  and  nutrition  and  other  sometimes  competing 
social  goals. 

In  addition  to  investments  in  the  physical  and  the  biological  sci- 
ences, investments  will  also  be  needed  in  institutions  which.govem 
the  use  of  technology  in  human  development  and  in  social  science 


150 


research  to  improve  the  understanding  of  human  and  institutional 
behavior. 

One  of  the  questions  posed  in  your  memorandum,  announcing 
thege  hearings  was,  how  such  projections  as  those  that  we  referred 
to  might  be  used  in  establishing  research  priorities.  As  already 
noted,  long-term  projections  should  not  be  confused  with  long-term 
forecasts.  There  is  nothing  inevitable  or  immutable  about  the  out- 
comes of  any  set  of  projections,  including  our  own.  At  best,  such 
projections  within  the  limits  of  assumptions,  methods  and  judg- 
ment of  the  analyst  can  suggest  really  only  general  pressure  points 
which  might  develop  within  the  system  in  the  future.  ^ 

In  that  sense,  projections  may  be  useful  to  research  planners  in 
formulating  long-range  strategy  to  avoid  or  alleviate  such  pres- 
sures. For ,  example,  our  projections  suggest  that  U.S.  agriculture 
will  become  increasing  cash  crop^  and  export  dependent  in  the  next 
20  years.  Soybeans  and  feed  grains,  particularly  corn,,  are  likely  to 
experience  the  most  rapid  rates  of  demand  growth.  That  develop- 
ment portends  expansion  of  cultivated  acreage  for  -those  crops  in 
Midwestern,  Belta,  and  Southern  States  by  withdrawal  of  land 
from  pasture,  double-cropping  and  expansion  of  cultivation,  per- 
haps on  marginal  land.  It  also  implies  more  intensivi§  cultivation 
using  high  technology  methods. 

It  seems  to  us  that  in  combination  such^  a^ustments  to  meet 
global  food  needs  suggests  the  likelihood  of  increased  soil  erosion 
and  environmental  problems  in  the  absence  of  new  technologies 
and  improved  management  regimes.  Such  a  possibilitv,  it  seems  to 
me,  suggests  the  need  for  research  to  counter,  such  tendencies. 
Water  seems  likely  to  become  increasingly  costly  in  the  decades 
ahead,  with  consequent  economic  effects  on  re^onal  production 
patterns.  Research  in  technology  to  improve  water  use  efficiency, 
and  institutions  to  encourage  rational  allocation  of  water  among 
competing  users,  would  seem  to  be  of  high  priority  for  agriculture, 
at  least  in  the  western  parts  of  the  country. 

If,  as  suggested  in  our  report,  export  markets  are  likely  to  be  the 
flywheel  of  future  growth  in  agriculture,  research  to  assist  in  iden- 
tifying export  market  opportunities,  adapting  product  characteris- 
tics to  requirements  of  foreign  markets,  improving  the  efficiencj^  of 
export  product  delivery  system,  and  in  the  design  of  new  and  im- 
proved value  added  products  could  well  be  high  priority  research 
needs.  .       .   . .    <  . 

It  is  obvious,  however,  that  research  by  itself  may  be  insufficient 
to  resolve  many  of  the  potential  problems  or  to  achieve  desired 
public  goals  for  agriculture,  as  previous  discussions  this  morning 
have  illustrated.  Other  types  of  policy  adjustments  may  need  to  ac- 
company research  and  development  to  encourage  appropriate  re- 
source use  adjustments  in  agriculture. 

Perhaps  the  single  most  important  implication  of  our  projections 
for  research  planning  is  the  need  for  continued  investment  in  prot 
ductivity-enhancing  technology  to  meet  long-term  unstable  and  un- 
certain world  demand,  but^such  technology  should  be  more  compat- 
ible with  the  long-term  public  goals  concerning  natural  resources 
and  quality  of  the  national  environment. 

Technology  is  seldom  neutral.  It  does  affect  people  and  institu- 
tions in  different,  sometimes  .quite  uneven  ways.  Thus,  even  if  soci- 
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ety  gains  from  investment— that  is,  society  as  a  whole  gains  from 
investment  in  agricultural  research,  as  I  believe  research  proves 
that  it  has,  we  should  also  nonetheless  be  concerned  about  how 
those  gains  are  distributed,  and  with  institutions  and  policies  to 
assist  the  losers  in  the  process  to  adjust  to  change  induced  by  tech- 
nology. 

That  is  the  end  of  my  statement. 

[The  prepared  statement  of  Mr.  Farrell  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  Thank  you  very  much.  That  is  an  extremely  useful 
and  provocative  statement.  Let  me  raise  just  a  couple  of  questions 
out  of  many  that  come  to  mind. 

You  have,  of  course,  emphasized  the  uncertainty  involved  in 
making  these  global  projections  which  always  have  to  include  fac« 
tors  such  as  population  growth,  economic  growth,  and  so  on.  And 
since  I  have  ftiirly  recently  been  looking  at  the  devdopment  course 
in  a  couple  of  large,  underdeveloped  countries — India  and  China 
specifically,  and  have  observed  in  both  cases  that  there  seems  to  be 
a  strong  move  towards  both  control  of  population  growth  and  the 
modernization  of  technology;  the  Chinese  nave  placed  the  modern- 
ization of  their  a^icultural  establishment  as  a  very  high  priority— 
I  am  interested  in  how  you  incorporated  the  possibility  of  rapid 
and  successful  ^achievement  of  their  goals  in  both  population  and 
technological  modernization  into  your  projections. 

Mr.  Farrell.  In  the  case  of  population,  we — as  I  said,  Mr.  Chair- 
man, we,  in  the  project  themselves,  largely  adopted  the  population 

Sroiections  of  the  World  Bank,  which  do  projections  or  do  foresee  a 
ecline  in  the  growth  rates  in  both  India  and  China,  although 
there  would  still  be  very  large  absdute  growth  in  absolute  num- 
bers of  people,  of  course. 

We  did  not  in  any  formal,  quantitative  way,  explore  how — for 
those  two  countries  alone — how  perhaps  lower  population  growth 
rates  would  affect  the  demand  for  food  and  fiber  and,  in  turn,  U.S. 

E reduction.  But  we  did  in  a  general  way  look  at  how  sensitive  those 
inds  of  projections  were.  And  if  I  recall  the  numbers  correctly,  if 
we  v/ere  to  vary  the  population  grovi^h  rates  which  we  assumed  in 
our  study  by  as  much  as  .05  points,  one-half  of  1  percent  per  year, 
that  in  any  one  year  you  are  talking  about  a  difference  in  the  pop- 
ulation of  about  68  million  people.  That  is  a  very  sensitive  numoer. 

In  the  case  of  economic  growth,  in  the  case  of  rates  of  economic 
growth,  I  think  the  sensitivity  is  even  greater.  If,  as  in  many  devel- 
oping countries,  the  effect  of  growth  in  India  and  China  were  to 
alter  the  composition  of  the  diets  in  the  same  general  direction  as 
they  have  in  other  countries,  favoring  more  meat,  more  poultry, 
more  fruits  and  vegetables  and  more  value-added  products,  I  think 
that  would  have  immense  implications  for  the  United  States.  Many 
of  these  effects  I  think  woula  be  quite  favorable,  if  we  are  able  to 
maintain  our  comparative  advantage  in  the  world  in  producing 
commodities  such  as  feed  grains  and  soybeans  which  sustain  the 
development  of  a  livestock  economy. 

We  did  not,  in  the  case  of  either  China  or  India,  specifically  play 
around  with  alternative  kinds  of  economic  growth.  We  did  look  in 
the  global  sense  at  variations.  As  I  have  said,  the  protections  we 
have  made  are  very  sensitive  to  minor  changes  in  growth— econom- 
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ic  growth  rates,  up  or  down.  I  think  you  would  have'to  look  individ- 
ually or  at  least  region  by  region  to  see  what  differences  there 
might  be.  ,   .  , 

With  respect  to  the  PRC,  even  under  the  population  growth  rates 
and  the  economic  growth  rates  which  we  assumed,  our  projections 
do  indicate  that  the  PRC  is  likely  to  gradually  become  a  signifi- 
cantly larger  importer  of  feed  grains  by  the  year  2000  than  they 
ate  today;  and  that,  as  far  as  we  are  concerned,  means  some  oppor- 
tunity for  the  United  States. 

Sorry  to  be  so  long  in  responding. 

Mr.  Brown.  Well,  although  India  and  China  probably  represent, 
about  half  the  underdeveloped  population  of  the  world  today,  it  is 
likely  that  Africa  and  Latin  America  will  be  the  emerging  problem 
areas  in  the  future.  , 

Mr.  Farreix.  Yes,  Africa  represents  a  particularly  difficult  prob- 
lem. Even  under  optimum  kinds  of  public  policies  in  Africa,  even 
with  substantia  flows  and  increased  flows  of  economic  assistance, 
and  given  the  population  ^owth  rates  that  are  current  and  are 
projected,  it  is  very,  very  difficult  to  envision  Africa  not  becoming 
an  increasingly  difficult,  serious  problem  with  respect  to  food  avail- 
ability throughout  the  next  two  decades.  That  is  the  southern  part 
of  /ifrica,  the  Sahel  and  outside  of  South  Africa  itself. 

There  are  very,  very  formidable  problems  which  are  going  to  re- 
quire a  long  time  for  solution,  and  some  very  far-sighted  domestic 
and  international  policies  to  correct. 

Mr.  Brown.  The  other  question  I  wanted  to  raise  with  you  hag  .to 
do  with  your  projection  of  optimum  or  desirable  investments  in  ag- 
ricultural research.  Over  the  past  generation,  we  have  had  a  rela- 
tively stable  level  of  investments  in  terms  of  real  dollars,  and  you 
are  suggesting  what  amounts  to  about  a— in  fact,  better  than  dou- 
bling over  the-  next  decade  in  real  terms. 

That  is  very  interesting  to  me,  and  I  am  sure  other  members  of 
the  committee,  because  we  frequently  wonder  if  there  is  any  magic 
about  the  present  level  or  whether  it  should  be-less  or  greater.  And 
I  am  interested  in  knowing  just  what  kind  of  analytical  or  other 
base  that  you  used  in  order  to  come  to  a  conclusion  of  that  sort. 

Mr.  Faruell.  The  brief  answer  is  a  very  general  and  crude  one. 

Mr.  Brown.  The  same  kind  we  use? 

Mr.  Farrell.  I  think  we  all  do  that.  We  all  must  resort  to  those 
sorts  of  models.  ,  j  r 

This  particular  projection  was  based  upon  some  work  done  tor  us 
by  two  scientists,  at  Michigan  State  University.  The  general  model 
that  they  employed  was  to  look  at  projected  requirements,  growth 
requirements  for  food  and  fiber,  ask  themselves  how  much  ^ye 
would  need  to  stimulate  productivity  in  order— given  resources— in 
order  to  meet  those  projected  levels  of  demand,  very  similar  to  our 
own  projections,  and  then  very  subjectively  with  assumptions  that, 
(a)  research  is  going  to  become  more  costly,  in  part  because  it  is 
likely  to  be  more  basic  and  capital-intensive;  it  is  likely  to  require 
more  expensives  kind  of  equipment,  more  expensive  kinds  of  facili- 
ties in  addition  to  more  talented  and  perhaps  higher  priced  scien- 
tists. So  the  cost  of  research  is  going  to  go  up,  as  well  as  the  blend 
or  balance  of  research  is  likely  to  shift  generally  in  the  directi'  i  of 
more  costly  types  of  research. 
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So  that  was  the  general  methodology.  And  the  10  percent  which 
is  referred  to  here  would  be  the  amount  they  estimate  would  be  re- 
quired, the  annual  growth  i:ate  required  to  meet  that  kind  of  pro- 
jected level  of  demand  given  these  kinds  of  assumptions.  It  is  a 
very,  very  broad  and  general  indicator.  I  certainly  won't  defend  or 
argue  that  it  is  at  all  precise. 

Mr.  Brown.  Is  it  as  reliable  as  our  projections  as  to  the  amount 
of  growth  in  our  defense  needs  we  are  going  to  need  over  the  next 
10  years? 

Mr.  Farrell.  I  would  think  it  probably  is  at  least  that  reliable, 
yes. 

Mr.  Brown.  Mr.  Roberts,  do  you  have  any  questions? 
Mr.  Roberts.  I  may  have,  Mr.  Chairman. 

First,  I  have  to  ask  Dr.  Farrell  if  he  was  present  at  the  Curry 
Foundation  banquet  in  Kansas  City  

Mr.  Farrell.  No,  sir.  I  was  unable  to  attend  that  conference. 

Mr.  Roberts.  Were  you  present— I  was  going  to  say,  I  must 
admit  that  I  was  the  banquet  speaker,  and  I  read  a  32-page  speech, 
Mr.  Chairman,  and  I  was  not  going  to  inflict  any  more  of  my  opin- 
ions on  you  had  you  been  at  the  banquet  We  went  over  some  of 
the  things  that  the  national  center  has  oeen  considering. 

Given  that,  I  want  to  thank  you  for  your  fine  statement.  I  espe- 
cially want  to  thank  you  for  observations  in  regard  to  what  is 
ahead  of  us  in^  regard  to  Africa.  It  seems  to  me  that,  unfortunately, 
many  groups  in  this  country  somehow  discover  hunger  about  once 
every  2  o;  3  years  when  the  appropriate  time  comes  around,  and  it 
is  always  probably  too  little  and  too  late.  If  you  ever  need  a  5-year 
plan  or  long-term  in  this  regard,  I  think  your  statement  is  on  the 
money. 

I  would  point  out  that  my  colleague,  Mr.  Evans  from  Iowa,  has 
been  very  active  in  trying  to  push  this  administration  into  a  more 
activist  role  long  term,  more  particularly  with  the  neeiis. 

I  must  tell  you,  in  reading,  your  statement  I  am  struck  by  your 
comment  on  page  4  that  you  can't  stress,  too  strongly  you  are  a 
mere  mortal  and  the  future  remains  uncertain  and  unpredictable.  I 
am  going  to  get  on  my  devil's  advocate  hat  again,  and  go  back  .to 
my  countrjr  elevator  and  say  that— if  I  were  visiting  with  my  farm- 
ers, in  talking  about  population,  and  say  what  the  Resources  of  The 
Future  predicts  in  terms  of  population,  we  have  got  it  from  the 
World  Bank  as  well  as  in  terms  of  economic  growth. 

But  on  consumption  pattern,  we  are  assuming  a  consumption 
pattern  that  will  contini^e  to  be  influenced  by  changes  in  income. 
We  have  some  caveats,  and  production  inputs  and  the  potential  ca- 
pability to  meet  projected  growth,  and  demand  seems  to  be  fairly 
static.  To  the  year  2000,  we  have  growth  in  demand  productivity 
capacity,  the  fact  we  ^re  going  to  liave  to  consider  our  farm  bill 
with  national  goals  concerning^  environmental,  resource  conserva- 
tion, human  health  and  nutrition  and  social  goals  that  comes  di- 
rectly under  this  subcommittee's  jurisdiction.  They  come  in  with 
forms  as  FIERA  and  pesticide  laws,  and  even  with  the  Chairman, 
whose  wisdom  is  equal  to  that  of  Solomon  and  who  has  great  exper- 
tise and  patience  and  understanding  of  these  issues,  and  smother- 
ing people  with  the  milk  of  human  kindness— I  don't  know  how  we 
are  going  to  get  through  that  without  a  lot  of  cpntroversy. 
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We  have  gone  all  over  this.  We  have  all  the  caveats  and  buts  and 
can't  tie  anything  down  except  the  one  certain  is  that  we  are  going 
to  double  funds  for  research.  That  is  the  one  certain  I  can  pin  down 
and  tell  my  farmers  that  all  of  you  think-tank  boys  come  up  here 
and  say  what  we  need  for  certain,  for  sure,  is  more  funding,  so  we 
can  be  more  uncertain. 

Mr.  Farrell.  I  appreciate  that.  But  let  me  just  add  that  I  would 
attach  at  least  as  much  uncertainty  about  the  project  funding 
levels  for  research  that  we  have  in  this  statement  as  I  would  on  the 
other  variables. 

I  would  say,  however,  that  that  is  the  nature  of  the  world  we  live 
in.  If  you  ask  any  businessman,  whether  he  is  in  agriculture  or  in 
production  of  automobiles,  or  whatever,  about  what  his  markets 
are  likely  to  look  like  5  cr  10  yeeirs  out,  he  is  going  to  tell  you, 
going  to  inject  various  same  kind  of  caveats.  There  simply  is  no 
way  of  foreseeing  the  world,  foreseeing  the  future.  All  we  can  do  is 
to  make  some  of  these  kinds  of  projections  and  understand  the  sen- 
sitivity which  there-is  about  these  and  make  some  judgments.  All 
this  cannot  be  reduced  to  formula  or  to  a  set  of  mathematical  equa- 
tions. The  complexity  is  too  great. 

So  we  end  up  havmg  to  draw  judgments  with  only  \ery  crude  in- 
dicators of  how  the  future  could  unfold.  That  is  all  that  these  are 
all  the  way  through.  ' 

Mr.  Roberts.  I  appreciate  that. 

Mr.  Brown.  Would  you  yield? 

Mr.  Roberts.  I  would  be  delighted  to  yield. 

Mr.  Brown.  I  just  happened  to  be  looking  at  page  10,  which  I 
think  has  the  best  answer  to  this  dilemma. 

When  you  say  programs,  the  single  most  important  implication 
is  the  need  for  continued  investment  in  productivity-enhancing 
technology— this  applies  to  all  sectors  of  the  economy  

Mr.  Farrell.  Right. 

Mr.  Brown  [continuing].  It  seems  to^me  to  meet  long-term  unsta- 
ble and  uncertain  world  demand. 

Now,  that  is  about  as  close  to  a  firm  statement  as  you  could 
make. 

Mr.  Farrell.  That  is  probably  about  as  close  as  I  can  get. 
Mr.  Roberts.  In  other  words,  don't  cut  off  our  investment  nose  to 
spite  our  face. 
Mr.  Farrell.  Correct. 

If  you  look  at  the  long-term  history  of  agriculture,  long  term  or 
even  the  past  30  years,  in  American  agriculture,  I  think  it  is  very 
clear  that  the  investments  that  we  have  made  in  research,  and  re- 
search which  has  enhanced  productivity,  have  been  a  very  great 
value  to  society,  American  society  as  a  wholes  to  consumers.  Some 
farmers  have  ended  up  as  the  primary  beneficiaries  perhaps  in  the 
short  run,  but  most  farmers  are  not  able  to  retain  many  of  those 
gains  over  time. 

Part  of  the  difficulty  we  have  in  this  country  is  in  having  accept- 
ed the  value  of  increased  productivity,  not  only  in  agriculture  but 
other  sectors,  as  the  chairman  points  out.  It  seems  to'  me  that  we 
should  not  cut  off  our  nose  tcf  spite  our  facfe,  stf  to  speak. 

It  is  true  that  increasing  productivity  in  Agriculture  has  also 
been  a  source  of  economic  problems;  ihtA  is,  we  have  simply  over- 
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produced  at  some  times  by  virtue  of  our  productivity.  But  rather 
than  saying  we  are  too  productive,  I  think  the  more  reasonable 
way  to  view  the  problem  is  that  we  may  need  a  different  set  of  poli- 
cies to  help  individuals,  including  farmers,  to  adjust  to  these  kinds 
of  problems,  whether  it  is  to  adjust  to  find  ways  of  reducing  cost  or 
find  ways  of  hedging  to  deal  with  instability  or  uncertainty;  and,  in 
some  cases,  frankly,  as  happened  in  the  past,  simply  moving  out  of 
agriculture. 

So  we  may  need  to  adjust  substantially.  In  fact,  I  think  we  do 
need  to  adjust  substantially  the  whole  ran^ce  of  policies  that  are  im- 
portant in  accommodating  the  results  ol  increased  productivity. 
But  I  think  it  is  important  that  we  not  confuse  the  advantages  of 
increased  productivity  with  our  policy  deficiencies  of  other  types. 

Mr.  EoBERTS.  I  appreciate  that,  and  I  am  in  your  corner.  And,  as 
I  said,  I  wore  the  devil's  advocate's  hat  and  worry  about  that  base 
of  support  that  was  the  nature  of  my  questioning  to  Dr.  Lund  earli- 
er. And  we  always  have  attempts  on  the  floor  of  the  House  or  in 
committee  by  those  who  want  more  of  a  practical  result  immediate- 
ly, something  tangible  they  can  touch,  feel  and  predict  at  least  if 
you  are  a  Member  of  Congress  every  2  years. 

Maybe  what  we  need,  Mr.  Chairman,  are  more  long  term  and 
smarter  Congressmen  as  opposed  to  specifics  in  terms  of  agricul- 
ture research. 

With  that,  I  think  I  will  cease. 

Mr.  Brown.  I  think  it  is  clear  what  we  do  need  to  improve  the 
productivity  of  the  Congress  as  well  as  the  rest  of  the  economy. 

Mr.  Farrell.  That  also  applies  to  the  productivity  of  the  econo- 
mist, I  might  say. 

Mr.  Brown.  Mr.  Penny. 

Mr.  Penny.  Thank  you,  Mr.  Chairman. 

Dr.  Farrell,  even  under  the  best  of  circumstances,  how  far  short 
do  we  fall  of  meeting  the  emerging  hunger  needs  around  this 
globe? 

Mr.  Farrell.  In  fact,  there  are  some  numbers  in  our  full  report 
that  are  largely  those  derived  from  the  UNFAO.  Let  me  see,  in 
1978,  as  I  recall,  there  had  been  some  reduction  in  the  numbers  of 
hungry  people.  But  there  were  still  in  the  order  of— I  should  not 
quote  the  number,  I  need  to  go  back  and  look  at  the  document- 
there  is  somewhere  in  the  order  of  400  million,  500  million  to  a  bil- 
lion people  that  experienced  marginally  adequate  nutritional 
diets — or  less. 

It  is  an  immense  problem,  and  these  projections  and  this  report  I 
have  referred  to  really  don't  deal  with  tnat  problem  at  all  except  to 
note  that  there  are  going  to  be  many  millions  outside  this  system 
that  we  are  looking  at. 

Mr.  Penny.  Even  under  the  best  of  circumstances,  we  are  not 
going  to  meet  all  of  that  med  with  current  production  her}  in 
America,  partly  because  we  just  can  only  produce  so  much  and 
partly  because  we  are  always  going  to  have  distribution  problems. 

Mr.  Farrell.  Basically. 

Mr.  Penny.  What  emphasis  should  we  as  a  nation  be  placmg  on 
developing  the  technologies  and  the  productivity  levels  in  devel:)p* 
ing  nations? 

Mr.  Farrell.  I  think  very  high  priority.  If  there  is  one  
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Mr.  Penny.  Can  you  talk  a  little  about  what  we  are  investing  in 
that  now  compared  to  what  you  think  we  ought  to  invest? 

Mr.  Farrell.  Again,  I  am  going  to  be  hard  pressed  to  give  you  a 
firm  estimate  on  that. 

Mr.  Penny.  I  don't  want  to  say  that  we  have  to  take  away  from 
investment  for  domestic  production  because  we  have  to  do  what  we 
can  here,  but  I  think  it  is  realistic  to  assume  that  even  under  the 
best  of  circumstances  we  have  a  whole  world  of  need  that  isn't 
being  met  and  we  have  to  make  some  investments  that  pay  off  in 
the  developing  nations,  too. 

Mr.  Farrell.  I  think  if  there  is  one  major  lesson  to  be  learned 
from  the  development  experience:  of  the  past  two  decades,  it  is  that 
trade,  agricultural  trade,  and  economic  development  in  the  devel- 
oping countries  go  hand  in  hand.  If  you  are  going  to  improve  the 
conditions  of  life  in  the  developing  countries,  particularly  the  least 
developed  countries,  you  must  begin  with  agriculture. 

Agriculture  is  frequently  the  springboard  to  economic  growth, 
broader  economic  growth.  And  as  economic  growth  has  occurred  in 
these  countries— and  very  excellent  examples  of  that  abound  par- 
ticularly in  Asia— dramatic  changes  occur  in  the  demand  and  the 
composition  of  demand  for  food,  fiber,  and  forest  products.  Those 
changes  in  composition  of  demand  have  greatly  benefited  American 
fan  "'•s.  We  have  had  substantial  increases  in  feed  grains,  in  soy- 
beanb  and  other  kinds  of  higher  valued  products  ti  many  parts  of 
Asia  that  have  come  through  the  development  process. 

So  I  believe  it  is  strongly  in  the  interest  of  both  American  agri- 
culture and  the  Nation  for  us  to  have  a  continuing  substantial  pro- 
gram of  assisting,  through  both  technical  assistance  and  economic 
assistance,  developing  nations  of  the  world  to  stimulate  their 
growth  process.  Now,  it  may  be  that  in  some  cases  and  at  some 
stage  that  will  mean  increased  competition  for  producers  of  some 
American  products;  but  looking  longer  run  and  looking  on  balance, 
American  agriculture  has  much  to  gai^^ 

So  I  believe  that  we  should  have  not  only  enlarged— I  can't  tell 
you  specifically  what  I  would  recommend,  but  I  do  think  that  we 
need  to  increase  the  rate  of  assistance  from  this  country  and  from 
other  countries  both  bilaterally  and  through  multilateral  organiza- 
tions targeted  to  those  countries  wherein  the  growth  prospects  are 
good  and  where  the  problems  of  population  that  we  referred  to 
before  are  most  serious. 

The  bottom  line  is  that  there  is  no  way  that  the  United  States 
could  even  come  close  to  meeting  the  growing  total  demand  for 
food  in  the  world.  Much  of  that  has  simply  got  to  come  from  in- 
creased production,  indigenous  to  the  countries  where  population  is 
growing  itself. 

Sorry  for  such  a  long  answer. 

Mr.  Penny.  In  another  vein,  I  want  to  hear  your  response  to  the 
dilemma  we  face  in  trying  to  improve  productivity  while,  at  the 
same  time,  preserving  our  soil  and  saving  our  water 

Are  those  goals  incompatible? 

Mr.  Farrell.  Not  necessarily  and  not  absolutely.  I  think  that  it 
is  possible.  Let's  take  the  case  of  water,  for  exami)le.  I  think  that 
through  some  changes  in  the  allocation  process— prices  of  water,  to 
be  more  specific— that  you  could  effect  substantial  savings  of  water 
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in  some  parts  of  agriculture,  particularly  western  agriculture,  with- 
out it  substantially  affecting  productivity  of  agriculture.  That  is  to 
say,  we  could,  with  some  new  technologies  or  even  with  available 
technologies  with  the  right  price  incentives,  we  ^ould  be  more  effi- 
cient without  greatly  reducing  productivity. 

Likewise,  I  think  it  is  possible— although  again  I  can't  be  very 
specific—I  think  it  is  possible  that  more  careful  application,  more 
judicious  application  of  pesticides  and  chemicals,  might  be  possible 
without  greatly  affecting  productivity.  But  I  am  reducing  the  risk 
of  environmental  hazards. 

Now,  you  can— at  some  point  you  run  into  the  limits;  that  is  to 
say,  we  cannot  have  a  highly  productive,  grov/ing,  increasingly  pro- 
ductive agriculture  without  at  some  point  running  into  or  encoun- 
tering environmental  dangers.  It  is  not  a  matter  of  absolutes;  we 
should  be  concentrating  on  improving  the  tradeoff.  And  I  have 
argued  in  my  paper  that  I  think  research  has  a  great  and  large 
role  to  play  in  that  respect. 

Mr.  Penny.  Thank  you,  Dr.  Farrell. 

Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  I  would  like  to  first  continue  with  the  thoughts 
that  have  been  discussed  here  concerning  the  future  and  especially 
for  those  countries  which  are  aow  deficient  in  production  for  their 
own  needs.  I  haven't  studied  nearly  as  much  as  you  have,  but  I 
cannot  foresee  that  certain  areas,  such  as  part  of  Africa  or  even 
China,  unless  there  is  a  change  in  the  methodology  of  farming, 
would  be  able  to  produce,  sufficient  for  their  own  needs. 

Do  you  come  to  the  same  conclusion? 

Mr.  Farrell.  In  Africa,  we  certainly  did.  In  the  case  of  China, 
we  are  more  optimistic  than  you  may  be, 

Mr.  Volkmer.  Even  without  changing  their  methodology? 

Mr.  Farrell.  No.  It  will  require  soiree  changes  in  organization 
and  perhaps  in  applications  of  particular  technologies.  But,  gener- 
ally speaking,  the  Chinese  have  achieved  production  records  even 
in  the  face  of  that  huge  population  and  a  fairly  high  population 
growth  rate  among  the  developing  countries— China  has  done  rela- 
tively well  over  the  past  couple  decades. 

I  don't  think— there  may  be  some  point  where  the  productivity  is 
going  to  slow  without  some  m^'or  changes.  But  I  am  much  more 
hopeful  there  than  I  am  about  Africa. 

Mr.  Volkmer.  Many  of  the  presently  developed  nations— we 
have  Europe,  this  country,  Canada—how  much  more  land  is  avail- 
able for  agricultural  development  that  isn't  presently  used? 

Mr.  Farrell.  Relatively  limited  amounts.  The  mjyor  potential 
lands  on  a  global  basis  are  not  for  agriculture,  are  not  in  North 
America;  they  are  in  parts  of  the  tropics,  which  pose  other  prob- 
lems. Our  analysis  indicated  that  of  the  total  output  that  we  saw, 
total  increases  in  output  that  we  saw  for  food,  fiber  and  forest 
products  to  the  year  2000,  only  about  15  percent  of  it  will  come 
from  increased  use  of  land  from  expansion  of  cultivated  acreage. 
About  85  percent  of  it  is  goi.ig  to  have  to  come  from  increased  pro- 
ductivity. 

Mr.  VOLKMER.  I  noted  in  your  paper  that  you  provided,  that  you 
needed  advances  in  research  and  funding -basically  alleviating  the 
pressure  points  that  you  can  foresee  with  your  study. 
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I  quite  agree  with  you.  In  other  words,  you  state  that  the  total 
study  may  not  be  100  percent  perfect.  When  we  get  there,  we  are 

?robably  going  to  have  variables.  But  there  are  pressure  points, 
ou  mentioned  one. 
Mr.  Farrell.  Yes. 

Mr.  VoLKMER.  Is  it  because  you  anticipate  that  the  population 
consumption  of  meat  will  increase  not  in  proportion  to  the  amount 
that  the  grains  will  increase  in  the  other  nations  where  meat  is  in 
demand? 

Mr.  Farrell.  Correct. 

As  I  indicated  earlier,  if  the  experience  and  patterns  of  the  past 
prevail,  as  development  occurs  in  the  developing  parts  of  the  world, 
there  is  very  likely  to  be  a  shift  toward  relatively  more  consump- 
tion of  meate,  poultry  in  particular,  higher  valued  products  of  one 
kind  or  another.  That  translates  icself  into  relatively  more  rapid 
growth  in  demand  for  feed  grains  and  soybeans  than  it  does  for 
wheat  and  some  other  commodities  in  the  United  States. 

Mr.  VoLKMER.  And  there  are  more  limited  areas  that  can 
produce  the  corn? 

Mr.  Farrell.  Correct. 

I  did,  also— when  I  commented  on  that  previously,  I  did  intro- 
duce a  caveat  that  assumes  that  we  can  remain  competitive  in 
world  markets,  and  that  we  should  not  take  this  for  granted. 

Mr.  VoLKMER.  In  your  study,  did  you  view  the  possibility  of  using 
the  feed  grains  and  pasture  here  in  this  country  in  supplying  the 
meat  by  processed  freezing  and  shipping? 

Mr.  Farrell.  We  only  touched  on  that  very  briefly.  I  suppose  our 
assumption  was  that  the  countries  that  are  experiencing  growth  in 
demand  for  meat  are  likely  going  to  try  to  meet  that  from  internal 
livestock  supplies,  and  that  our  principal  growth  will  be  in  provid- 
ing the  inputs,  the  feeds  for  the  livestock,  rather  than  the  meat 
itself. 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman. 

I  have  one  more.  We  have  had  testimony — and  I  know  there  is 
ongoing  research  to  reduce  production  costs.  In  your  opinion,  is  this 
likely  to  increase  farm  prcfib3  in  the  long  run  or  simply  to  increase 
production? 

Mr.  Farrell.  It  is  hard  for  me  to  visualize  ways  of  reducing  farm 
costs  that  are  noi  also  likely  to  be  output  stimulating;  and  depend- 
ing upon  the  rate  of  that  market  growth,  that  could  put  downward 
pressure  on  prices. 

There  is  a  theory  or  an  expression  which  a  distinguished  agricul- 
tural economist  has  referred  to  as  the  treadmill  hypothesis  for  agri- 
culture. That  means  that  you  produce  more  to  lower  your  costs 
only  to  find  your  prices  falling;  but  once  you  are  on  the  treadmill, 
you  have  to  keep  going.  So  I  think  it  depends  on  how  this  market 
grows  and  it  depends  importantly  on  the  nature  of  Government 
policies  for  agriculture  as  to  whether  they  provide  some  cushions 
against  this  likelihood  of  increased  market  pressures  from  large 
supplies. 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  Thank  you.  Dr.  Farrell.  I  understood  you  had  a 
luncheon  appointment.  I  apologize  for  keeping  you  as  long  as  we 
have. 
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Mr.  Farrell.  Thank  you. 

Mr.  Brown,  Our  l^t  witness  this  morning  is  Dr.  Michael  Phil- 
lips, Project  Director  in  the  Food  and  Renewable  Resources  section 
of  the  OTA, 

Dr.  Phillips,  we  appreciate  your  being  here  and  apologize  for 
keeping  you  into  the  noon  hour.  And,  if  we  can,  we  would  like  to 
dispose  of  you  in  about  15  minutes. 

Could  you  accommodate  our  plans  there  because  we  have  to 
resume  at  1:30? 

STATEMENT  OF  MICHAEL  J.  PHILLIPS,  PROJECT  DIRECTOR, 
FOOD  AND  RENEWABLE  RESOURCES  PROGRAM.  OFFICE  OF 
TECHNOLOGY  ASSESSMENT 

Mr.  Phillips.  I  certainly  will. 

You  have  my  statement,  and  I  will  not  bother  reading  it.  Instead 
I  will  highlight  the  important  areas  for  the  subcommittee  s  consid- 
eration. 

I  certainly  appreciate  the  invitation  to  be  here  and  to  represent 
the  Office  of  Technology  Assessment.  I  essentially  have  centered 
the  statement  around  those  items  in  your  charter  for  these  hear- 
ings in  which  OTA,  through  past  and  ongoing  studies,  can  contrib- 
ute. 

The  first  area  is  imp*\ct  of  the  needs  assessment  study.  For  the 
past  year,  I  have  had  the  pleasure  of  being  invited  by  the  joint 
council  and  its  staff  to  be  a  part  of  the  process  of  determining  the 
long-term  needs  for  food,  fiber,  and  forest  products  and  of  deter- 
mining the  research  required  to  meet  the  identified  needs.  This  has 
been  a  long  and  arduous  task  for  the  joint  council. 

The  council  and  its  staff  are  to  be  commended  for  the  document 
"Needs  Assessment  for  the  Food  and  Agricultural  Sciences"  that 
for  the  first  time  represents  a  broad  consensus  of  the  agricultural 
research  community  on  the  most  urgent  needs  in  the  food  and  agri- 
cultural area.  However,  I  hasten  to  add  that  the  document  is  too 
general  to  be  used  as  a  planning  document  for  specific  research 
topics.  Perhaps  the  joint  council  5-year  plan  and  the  annual  prior- 
ities and  accomplishments  reports  required  by  the  Food  and  Agri- 
culture Act  of  1981  will  provide  this  specificity. 

Moving  on  to  the  area  of  ramifications  of  supply  and  .*^mand 
projections,  I  think  I  really  don't  have  much  more  to  add  than 
what  Dr.  Farrell  has  very  eloquently  stated  before  the  committee 
here  today.  I  concur  in  his  statement. 

One  of  the  things  I  would  like  to  highlight  is  that  one  of  the  po- 
tentially largest  payoffs  in  the  food  and  agricultural  export  market 
is  for  high  value,  processed  farm  products.  World  trade  in  high 
value  farm  products  grew  fast  enough  over  the  1970's  to  surpass 
the  trade  in  oulk  farm  products  that  traditionally  dominated  world 
trade.  The  United  States  has  been  hard  pressed  to  compete  in  the 
high  value  vvorld  food  market. 

Technologies  to  increase  productivity  in  the  post-harvest  sector 
could  contribute  significantly  to  establishing  the  U.S.  as  a  major 
competitor  in  this  market.  In  fact,  many  of  the  opportunities  for 
advances  in  post  harvest  capability  may  he  high  teen  and  might  be 
most  opportune  for  the  U.S. 
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However,  as  I  testified  in  this  subcommittee's  hearings  last  year 
on  agricultural  research,  post-harvest  technology  research  has  been 
neglected  for  many  years.  Witlx  the  emergence  of  the  high  value 
export  market,  there  is  all  the  more  reason  to  evaluate  resources 
allocated  to  this  sector. 

There  is  certainly  a  great  deal  of  interest  that  about  the  relation- 
ship between  technology  and  farm  structure  as  noted  in  the  char- 
ter for  these  hearings.  This  subcommittee,  along  with  two  other 
su  jcommittees  of  the  House  Agriculture  Committee  and  four  other 
committees  of  Congress,  requested  OTA  to  conduct  an  assessment 
of  emerging  agricultural  technologies  and  their  relationship  to 
public  policy  and  changing  farm  stmcture. 

OTA  is  now  working  on  this  assessment.  The  purpose  of  the 
project  is  to:  (1)  determine  the  most  likely  picture  of  U,S.  agricul- 
ture in  the  year  2000  with  attending  impacts;  (2)  explain  how  tech- 
nological advances  may  influence  this  picture;  and  (3)  analyze 
public  policies  to  mitigate  possible  adverse  impacts  c  to  take  ad- 
vantage of  potential  benefits.  Findings  from  the  assessment  that 
relate  directly  to  the  1985  farm  bill  will  be  available  later  this 
year. 

As  you  know  better  than  I,  there  are  many  policy  questions  to 
resolve,  including:  (1)  Who  are  the  beneficiaries  of  the  present  farm 
policies?  (2)  What  are  the  impacts  of  less  than  10  percent  of  all 
farms  producing  over  90  percent  of  the  food  and  fiber  for  domestic 
and  world  markets?  (o)  Are  basic  changes  needed  in  commodity 
policies?  (4)  What  is  the  role  of  USDA  and  land  grant  universities 
in  assisting  90  percent  of  the  farms  that  produce  only  10  percent  of 
the  U.S.  food  and  fiber? 

Essentially,  our  goal  in  the  study  is  to  provide  policymakers  with 
a  picture  of  what  the  agricultural  sector  will  look  like  as  wc  enter 
the  21st  Century  with  all  the  attending  impacts  that  go  with  it.  If 
policymakers  are  satisfied  with  what  they  see,  probably  little,  if 
any,  changes  in  public  policy  will  b,^  needed.  If,  however,  they  do 
not  like  what  they  see,  they  may  draw  upon  the  study's  or  other 
policy  options  to  mitigate  the  negative  impacts. 

The  last  area  that  I  would  like  io  comment  on  is  biotechnology 
initiatives.  I  approach  this  a  little  differently  from  what  you  prob- 
ably heard  in  previous  testimony.  The  concern  centers  around  the 
kind  of  relationships  which  are  developing,  between  land  grant  uni* 
versities  and  the  private  sector  in  terms  of  conducting  biotechnol- 
ogy research. 

Traditionally,  research  from  land-grant  universities  results  have 
been  readily  and  freely  available  to  the  public— having  no  private 
property  or  exclusivity  rights  attached  to  them.  Historically,  re- 
search, whose  results  were  to  be  held  in  confidence  or  have  private 
property  rights  attached  to  them,  was  frowned  upon.  Policy 
changes  that  have  occurred  over  the  past  15  years  hold  the  poten- 
tial for  substantially  changing  this  traditional  ready  and  free 
access  concept  of  land  grant  university  research.  Some  changes 
have  already  occurred,  others  have  the  potential  for  occurring  very 
rapidly. 

Questions  of  how  land  grant  universities  might  adjust  to  these 
developments  have  been  the  subject     extensive  study.  However, 
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the  impact  on  the  unique  nature  or  "social  contract"  of  the  land 
grant  system  has  received  little  attention. 

Policy  changes  regarding  property  rights  in  agricultural  research 
had  their  origin  in  the  enactment  of  the  Plant  Variety  Protection 
Act  of  1970.  Previously,  patent  protection  in  plants  was  limited  to 
asexually  reproduced  material— mainly  orchard  fruits  and  orna- 
mental flowers.  The  Plant  Variety  Protection  Act,  amended  in 
1980,  provides  that  a  breeder  of  a  new,  stable,  and  uniform  variety 
of  sexually  reproduced  plants  can  restrain  other  seedsmen  from  re- 
producing and  selling  that  variety  for  17  years. 

Of  possibly  greater  significance  was  the  1980  landniark  U.S.  Su- 
preme Court  decision.  Diamond  vs.  Chakrabarty,  which  held  that 
the  inventor  of  a  new  microorganism,  whose  invention  otherwise 
met  the  legal  requirements  for  obtaining  a  patent,  could  not  be 
denied  a  patent  solely  because  it  was  alive.  This  decision  opened 
the  door  for  patenting  of  potentially  all  new  products  of  the  bio- 
technoloffi^  era 

Since  the  passage  of  the  Plant  Variety  Protection  Act  and  the 
Chakrabarty  decision,  private  sector  interest  in  agricultural  re- 
search has  mushroomed.  OTA  found  in  the  study  "Commercial  Bio- 
technology: An  International  Analysis"  that  there  were  61  compa- 
nies pursuing  applications  of  biotechnolOt,y  in  animal  agriculture 
and  52  companies  applying  biotechnolory  to  plants  in  1983.  The 
companies  involved  range  from  establisned  agricultural  chemical 
suppliers  such  as  Monsanto,  DuPont,  Dow,  Eli  Lilly,  and  American 
Cyanamid  to  new  b'  hnology  firms  such  as  Genentech,  Biotech 
nica  International,  ivlGl,  and  Genex. 

Most  of  these  firms  have  developed  their  own  in-house  research 
capability  employing  molecular  biologists,  biochemists,  genetici5ts, 
plant  breeders,  and  veterinarians.  Whil3  the  empha*:is  in  plant  and 
animal  science  in  the  past  was  that  of  selection  and  breeding  for 
specific  desired  traits,  now  the  emphasis  has  changed  to  under- 
standing the  factors  that  control  the  genetic  traits  and  overtly 
changing  them.  Progress  is  already  being  made  with  growth  hor- 
mones, vaccines,  and  herbicideresistant  varieties.  Several  geneti- 
cally  engineered  products  are  very  close  to  being  marketed  com- 
mercially. 

Relationships  are  a-so  developing  between  many  of  these  firnis 
and  universities.  For  example,  Monsanto  has  a  5-year,  $23.5  million 
contract  with  Washington  University  under  which  individual  re- 
search projects  are  conducted.  At  Stanford  University,  six  corpo- 
rate sponsors- -General  Foods,  Koopers  Corp.  Inc.,  Beudix  Corp., 
Mead  Corp.,  and  McLoren  Power  and  Paper  Co.— coniributed  $z.5 
million  to  foim  the  fDrp^ofit  Engenics  and  the  not-fcr-profit  Center 
for  Biotechnology  Research.  Michigan  State  University  created 
Neogen  lo  seek  venture  capital  for  limited  partnerships  to  develop 
and  market  innovations  arising  out  of  research. 

The  formation  of  Neogen  points  up  a  significant  problem  being 
encountered  by  the  universities  in  the  biotechnology  era.  Neogen 
was  formed,  in  part,  for  the  purpose  of  letaining  faculty  members 
who  are  receiving  offers  from  biotechnology  companies.  In  Neogen, 
faculty  members  are  allowed  to  develop  their  entrepreneurial 
talent  and  the  associated  financial  rewards,  while  remaining  at  the 
university. 
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The  formation  of  Neogen  reflects  the  reality  that  biotechnology 
development  is  resulting  in  or  has  the  potential  to  result  in  a  sub- 
stantial drain  on  university  basic  and  applied  research  talent.  If 
leading  faculty  membera  are  not  overtly  hired  away  from  universi- 
ties, they  may  form  their  own  companies  or  become  consultants. 
The  establishment  of  biotechnology  property  rights  has  substantial- 
ly heightened  scientists'  interest  in  private  sector  employment  op- 
portunities. In  the  process,  questions  have  arisen  over  who  main- 
tains the  property  right — the  university,  the  private  firm,  or  the 
scientist. 

In  the  Washington  University-Monsanto  case,  the  university  re- 
tains the  patent  rights  while  Monsanto  has  exclusive  licensing 
r  'ghts.  In  Engenics,  Stanford,  likewise,  gets  the  patent  rights  Y;'hile 
tho  center  and  the  six  corporate  sponsors  receive  the  royalty-bear- 
ing licenses.  Neogen  will  Duy  patent  rights  from  Michigan  State 
University  while  the  inventor  will  get  a  15  percent  royalty  or  a 
stock  option  in  Neogen. 

Today,  such  private  sector  arrangements  with  land  grant  univer- 
sities integrate  business  into  the  university  fabric,  while  previously 
treating  Government-business  ties  at  arm's  length.  Questions  devd- 
op  over  who  controls  the  university  research  agenda,  the  allegiance 
of  scientists  to  their  university  employer,  the  willingness  of  scien- 
tists to  discuss  research  discoveries  having  a  potentially  patentable 
product  associated  with  them,  and  potential  favoritism  snown  par- 
ticular companies  by  the  university  because  of  their  research  ties. 

This  controversy  has  caused  the  land  grant  Agricultural  Experi- 
ment Station  Committee  on  Policy,  E£COP,  to  express  publicly  its 
concerns  and  develop  guidelines  to  deal  with  these  biotechnology 
issues. 

It  should  be  pointed  out  that  these  issues  are  not  new  to  society. 
The  biomedical  field,  in  particular,  has  been  dealing  with  these 
issues  since  the  late  1970s.  R.C.  Herdman,  in  the  article  "Universi- 
ty-Industrial Relationships"  in  Cancer  Investigation,  discusses  the 
controversies  surrounding  these  issues  as  t?.ey  relate  to  nonland 
grant  or  private  universities  in  the  biomedical  area.  These  relation- 
ships between  the  private  sector  and  private  universities  have  been 
flourishing,  and,  as  Herdman  states,  "Universities  have  concluded 
today,  as  thev  have  in  the  past,  that  the  industrial  interface  is  val- 
uable.'' 

Indeed,  Congreso,  by  passing  patent  law  amendments  in  1980  to 
simplify  the  Tramework  v/herein  not-for  profit  and  small  businesses 
may  engage  in  university-industry  relationships,  has  indicated  its 
intent  in  this  area.  And  President  Reagan,  to  the  legally  allowable 
extent,  has  extended  these  benefits  .  *  large  businesses  by  executive 
order. 

The  public  policy  question  is  whether  or  not  land  grant  universi- 
ties chartered  by  Congress  and  publicly  funded  on  a  continuing 
basis  by  appropriations  are  to  be  considered  unique.  If  so,  these  ad- 
justments imply  in  part  that  potential  basic  changes  in  the  rela- 
tionships between  land  grant  universities  and  the  public  may  be 
forthcoming. 

The  advent  of  patent  rights,  exclusive  lice  ing,  and  private 
sector  investment  via  joint  ventures  and  contractual  arrangements 
in  public  sector  research  have  tLe  potential  for  changing  the  distri- 
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bution  of  benefits  from  land  grant  research  discoveries.  This  occurs 
for  at  least  four  reasons: 

By  exclusive  licensing  or  transfer  of  patent  rights  tc  private 
firms,  the  right  to  use  discoveries  is  no  longer  freely  available- 
even  if  information  on  the  discovery  itself  is  freely  available; 

Certain  individuals  and/or  firms  are  conferred  the  benefits  of 
specific  land  grant  research,  to  a  potentially  unfair  advantage  over 
others.  Without  such  transfer  of  rights,  the  benefits  are  available 
to  anyone  who  adapts  the  discovery  to  commercial  use; 

The  costs  of  the  resulting  discoveries  are  internalized  in  the  price 
of  the  resulting  product.  The  price  the  public  pays  for  the  product 
also  includes  profits  associated  with  the  conference  of  the  rights. 
Thus,  it  can  be  argued  that  society  pays  for  both  the  cost  of  the 
research  and  for  its  benefits.  Without  the  conference  of  property 
rights,  profits  are  minimized  by  competition; 

Private  sector/public  sector  inequities  are  virtually  assured  in 
anv  granting  of  research  property  rights  to  any  individual  firm. 
This  occurs  because  with  a  relatively  small  private  sector  invest- 
ment there  is  access  to  a  much  broader  range  of  current  and  prior 
research. 

The  argument  does  not,  however,  flow  exclusively  against  the 
conference  of  private  sector  property  rights  by  land  grant  universi- 
ties. There  are  at  least  three  main  counterbalancing  arguments; 

With  the  conference  of  private  property  rights  and  the  associated 
private  sector  investment,  the  quantity  of  research  discoveries  may 
increase.  A  study  by  Robert  Evenson  at  Yale,  for  example  found  a 
sharp  acceleration  in  private  plant  breeding  programs  ailer  the 
1970  Plant  Variety  Protection  Act  was  enacted  into  law.  Over  1,088 
patent  certificates  were  granted  by  February  1,  1983; 

Without  land  grant  university  involvement  in  private  sector- 
funded  research,  it  may  not  be  able  to  retain  the  top  quality  scien- 
tists needed  to  conduct  cutting-edge  agricultural  research.  In  the 
process,  the  agricultural  research,  extension,  and  teaching  pro- 
grams would  all  suffer; 

Finally,  patent  monopoly  rights  may  be  necessary  to  attract  the 
capital  investment  needed  to  translate  land  grant  university  scien- 
tific advances  to  commercial  reality.  Without  such  proprietary  pro- 
tection, new  discoveries  may  not  be  able  to  compete  for  resource! 
for  development  tc  marketable  products  or  technologies  and  thus 
public  availability. 

If  policymakers  desire  that  land  grant  universities  not  confer 
property  rights,  it  will  be  necessary  to  provide  the  level  of  funding 
whereby  they  can  compete  with  nonland  grant  or  private  universi- 
ties who  confer  such  rights.  That  is  a  basic  public  policy  decision— 
inaybe  the  most  basic  decision  since  the  land  grant  system  was  cre- 
ated over  100  years  ago.  Surely,  establishment  of  proprietary 
patent  rights,  exclusive  licensing,  and  private  sector  investment  in 
land  grant  universities  needs  careful  assessment  and  exploration  of 
the  issues  by  policymakers  with  the  welfare  of  the  universities,  the 
scientific  enterprise,  and  the  public  in  mind. 

Thank  you  for  inviting  me  to  testify,  Mr.  Chairman.  I  would  be 
happy  to  try  to  answer  any  questions. 

[The  prepared  statei.ient  of  Mr.  Phillips  appears  at  the  conclu- 
sion of  the  hearing.] 
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Mr.  Brown.  Thank  you  very  much.  Dr.  Phillips. 

I  think  that  this  prospective  you  have  given  is  a  very  important 
part  of  the  policy  issues  that  we  are  trying  to  grapple  with,  particu- 
larly in  connection  with  next  years  effort  to  change  the  farm  bill 
as  a  whole. 

I  su&pect  that  the  trends  which  you  have  highlighted  are  going  to 
continue— that  is,  there  is  going  to  be  6ome  loosening  of  the  bound- 
aries that  have  existed  between  the  land-grant  colleges  and  private 
sector  in  terms  of  property  rights,  and  so  on.  And  we  will  need  to 
cope  with  that  in  some  fashion. 

I  don*t  consider  that  to  be  the  most  difficult  part  of  the  problem. 
I  think  we  may  have  more  difficulty  in  dealing  with  this  other  area 
that  you  have  also  been  involved  with,  which  is  the  postharvest 
technolo^ry  which  gets  us  involved  in  a  broader  spectrum  of  the 
total  economy,  the  processing  and  transportation  and  packaging 
and  wholesalmg  and  retailing.  And  all  of  these  are  part  of  the 
overall  food  chain.  And  because  of  the  fact  that  they  have  histori- 
cally been  not  closely  related  to  the  research  base  in  agriculture,  it 
is  going  to  be  more  difficult  to  formulate  a  relationship  which  will 
allow  us  to  enhance  the  productivity  there,  because  of  uncertaintv 
as  to  who  the  actors  ought  to  be  and  how  the  funding  for  that  work 
will  take  place. 

I  am  not  sure  that  we  are  going  to  be  able  to  deal  with  that 
within  the  present  framework.  I  am  wondering  if  you  anticipate 
being  able  to  make  any  suggestion  on  that.  For  example,  if  we  feel 
that  the  opportunities  for  overall  productivity  enhancement  in  the 
food  chain  lie  outside  of  the  farm  and  its  productivity  problems  and 
in  some  other  sector,  how  do  we  relate  to  that?  Who  pays  for  it? 
How  do  we  share  the  costs?  How  do  we  share  the  benefits? 

Mr.  Phillips.  That  is  a  very  good  question.  It  is  not  completely 
unrelated  to  the  last  area  that  I  was  discussing,  because  biotechnol- 
ogy is  going  to  be  as  applicable  to  the  postharvest  sector  as  it  is  to 
the  production  sector.  Some  of  the  issues  in  that  area  are  very  ger- 
mane. 

I  would  just  relate  to  you  an  experience  that  I  recently  had  being 
on  the  program  to  address  the  National  Food  Processors  Associa- 
tion Subcommittee  on  Agriculture,  of  which  some  of  these  very 
points  were  made  at  that  time,  and  they  expressed  very  much  a 
willingness  to  want  to  begin  opening  up  the  channels  of  communi- 
cation that  for  so  long  I  think  have  been  cut  off. 

I  am  not  exactly  sure  what  the  reason  for  that  has  been,  but  the 
industry  now  senses  that  it  needs  to  have  better  relations  both 
with  land  grant  universities  and  with  the  USDA;  to  give  for  exam- 
ple, direction  in  the  kind  of  basic  research  needed  for  many  of 
these  productivity-enhancing  technologies. 

So  I  have  maybe  a  little  more  optimism,  than  when  we  discussed 
this  la«t  summer,  that  there  are  some  wheels  in  motion,  and  at 
least  some  dialog  and  communications.  And  one  of  my  points  to 
them  was  that  they  needed  to  make  themselves  known  to  subcom- 
mittees such  as  this,  as  well  as  others,  that  do  have  very  much  an 
interest  in  postharvest  technology  research  and  to  have  lines  of 
communication  that  are  open;  tney  have  committees  on  research 
themselves  that  are  working  with  ARS  and  land  grants;  and  now 
maybe  we  have  a  little  more  of  a  nonadversary  way  of  approaching 
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this  than  we  have  possibly  had  in  the  past.  I  had  a  positive  re- 
sponse to  that. 

Mr.  Brown.  Ths  optimistic  side  of  the  coin  is  that  we  are  break- 
ing down  old  barriers  and  enhancing  the  communications  and  coop- 
eration process.  But  there  are  many  other  parts  of  the  economy, 
sectors  of  the  economy,  which  have  similar  problems  where  there  is 
not  an  articulated  research  base  which  links  with  it  a  production 
capability  in  that  particular  sector  of  the  economy,  and  we  need  to 
enhance  that  capability. 

In  a  sense,  agriculture  is  merging  with  the  rest  of  the  industrial 
base  in  that  sense,  and  in  the  sense  of  commonality  of  problems 
there. 

Mr.  Phillips.  That  is  right. 

Mr.  Brown.  I  want  to  thank  you  very  much  for  your  presenta- 
tion. Dr.  Phillips.  I  regret  we  don't  have  more  time  to  explore 
these,  but  we  will  be  calling  you  back  for  additional  appearances. 

Mr.  Phillips.  Thank  you. 

Mr.  Brown.  Thank  you  very  much. 

The  subcommittee  will  be  adjourned  until  1.30  this  afternoon. 
[Whereupon,  at  12:35  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  1:30  p.m.,  the  same  day.] 

AFTERNOON  SESSION 

Mr.  Brown.  The  subcommittee  will  come  to  order. 

We  continue  this  afternoon  with  a  scries  of  hearings  with  regard 
to  agricultural  research  policy  and  planning,  and  we  will  begin  this 
afternoon  with  a  panel  of  distinguished  witnesses  representing  the 
users  advisory  board  and  the  private  sector.  I  would  like  to  invite 
Dr.  William  Marshall,  who  is  chairman  of  the  users  advisory  board, 
and  Dr.  Jack  Marvel  and  Dr.  Will  Carpenter,  who  have  been  very 
active  in  the  agricultural  research  area  and  with  Monsanto  Chemi- 
cal Co.  If  they  would  all  come  up  to  the  table,  I  would  appreciate  it. 

While  they  are  doing  that  I  would  like  to  yield  to  our  distin- 
guished ranking  minority  member,  who  would  like  to  make  a  com- 
ment or  two. 

Mr.  Roberts.  Thank  you. 

You  have  heard  a  great  deal  of  testimony  on  the  part  of  many 
witnesses  about  the  value  of  agriculture  research  and  where  we  are 
headed  in  regard  to  the  kind  of  investment  we  are  making  on  down 
the  road. 

In  behalf  of  young  people  who  are  interested  in  agriculture,  I 
would  like  to  have  the  record  show  that  we  have  in  the  hearing 
room  many  members  of  the  Kansas  Livestock  Association  member- 
ship who  are  with  us.  Many  of  these  people,  Mr.  Chairman,  are 
from  my  district  and  from  the  rest  of  the  other  four  districts  of  our 
State.  They  are  vitally  interested  in  agriculture.  They  are  young 
partners  in  agriculture.  We  have  already  had  a  good  lunch,  and  1 
went  over  in  detail  some  of  the  things  we  are  doing  here  with  these 
hearings.  So  I  would  like  to  welcome  them  to  these  hearings  and 
let  the  record  show  that. 

Mr.  Brown.  We  are  very  pleased  to  have  them. 

Dr.  Fontana,  you  are  represciiting  Dr.  Marshall? 

Ms.  Fontana.  Yes,  sir. 
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Mr.  Brown.  I  guess  you  told  me  that  earlier  this  morning.  We 
will  get  a  card  made  for  you  in  a  minute. 

Would  you  like  to  start,  then,  and  you  can  represent  the  whole 
users  advisory  board. 

STATEMENT  OF  WILLIAM  E.  MARSHALL,  CHAIRMAN,  NATIONAL 
AGRICULTURAL  RESEARCH  AND  EXTENSION  USERS  ADVISORY 
BOARD,  PRESENTED  BY  BARBARA  FONTANA,  EXECUTIVE  SEC- 
RETARY 

Ms.  FoNTANA.  I  am  here  today  to  submit  for  the  record  testimo- 
ny  prepared  by  Dr.  William  Marshall,  President  of  the  Microbial 
Genetics  Division,  Pioneer  Hi-Bred  Seed  International,  of  Johnson, 
lA,  who  serves  as  chairman  of  the  National  Agricultural  Research 
and  Extension  Users  Advisory  Board.  Dr.  Marshall  wishes  to  thank 
you.  Chairman  Brown,  and  members  of  the  subcommittee  for  this 
opportunity  to  place  before  you  the  opinions  of  the  private  sector 
as  expressed  through  the  25  members  of  the  users  advisory  board, 
and  regrets  that  he  cannot  attend  todav. 

Dr.  John  Pino,  another  member  of  the  users  advisory  board,  had 
agreed  to  substitute  for  Dr.  Marshall,  but  had  a  sudden  emergency 
this  morning.  Therefore,  I  will  briefly  summarize  their  remarks 
this  afternoon. 

As  you  are  aware,  the  users  adviso^  board  was  established  by 
the  National  Research  and  Extension  Teaching  Policy  Act  of  1977 
to  provide  information  and  independent  advice  to  the  President 
and  Congress  on  issues  of  concern  to  users  of  agricultural  research 
and  extension  services.  The  board  is  proud  of  the  accomplishments 
of  our  agricultural  research  institutions.  Its  accomplishments  are 
heralded  around  the  world. 

There  is,  howe/er,  a  concern  that  the  world  has  changed  and 
that  these  '^hanges  are  placing  demands  on  our  agricultural  institu- 
tions and  events  are  moving  faster  than  institutional  and  policy  ad- 
justments can  be  made. 

The  first  events  which  we  believe  are  having  a  profound  effect  on 
agricultural  production  and  research  activities  are  dramatic 
changes  in  population  growth,  food  production  and  food  trade 
trends  which  have  occurred  in  the  past  3  years,  including  the  de- 
clining growth  rate  in  population  increase,  increased  food  output, 
which  are  higher  than  population  increases,  trade  that  has  been  af- 
fected by  the  value  of  the  U.S.  dollar  and  interest  rates  and  the 
general  recession.  The  results  are  large  grain  surpluses  and  de- 
pressed prices  which  have  enormous  implications  for  our  U.S. 
farmers. 

The  second  event  of  concern  to  the  UAB  is  the  rapid  pace  of 
emerging  technology.  The  UAB  dealt  with  this  issue  and  Dr. 
Marvel  will  elaborate  on  this  with  particular  concern  for  assuring 
that,  first,  we  strengthen  and  encourage  the  new  directions  in  fun- 
damental biological  research.  Secondly,  that  potentially  new  re- 
search results  find  their  way  into  new  agricultural  technologies, 
and,  third,  that  we  assure  that  the  legitimate  concerns  of  the 
public  are  addressed. 

UAB  discussions  have  led  to  recommendations  in  two  broad 
areas.  The  first  challenge  is  to  strengthen  the  research  capability 
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of  the  Agricultural  Research  Service  and  the  universities.  In  the 
past  few  years,  the  agricultural  research  system  has  had  extensive 
scrutiny.  Dozens  of  reports  and  reviews  have  been  issued  on  agri- 
cultural research.  Briefly  put,  the  criticisms  have  coalesced  on  sev- 
eral points.  Overemphasis  is  on  highly  applied  research  at  a  cost  to 
fundamental  work.  There  has  been  isolation  of  agricultural  scien* 
tists  from  the  mainstream  biological  research,  poor,  declining  qual- 
ity of  research  in  the  agricultural  sciences,  and  insufficient  coordi- 
nation among  the  various  institutions  engaged  in  agricultural  re- 
search. 

The  second  area  of  concern  has  been  with  input  costs.  These 
have  escalated  more  rapidly  than  our  yields  or  marketplaces.  We 
need  to  understand  the  new  picture  of  world  agriculture  to  ensure 
that  our  agriculture  remains  competitive.  How  could  research  help 
achieve  these  goals?  Supply/demand  projections  should  certainly 
be  used  in  setting  priorities.  The  board  feels  there  is  a  need  for 
those  who  plan  rt^^arch  to  place  greater  priority  on  economically 
and  environmentally  sound  technologies.  Increasing  yield  alone 
does  not  ensure  the  soil,  water,  and  air  will  not  be  damaged  for 
future  generations. 

Between  1979  and  1982  input  costs  have  risen  30  percent,  an  av- 
erage for  all  commodities.  This  increase  is  due  largely  to  the  cost  of 
capital  as  well  as  increased  cost  of  petroleum.  The  farmer  s  margin 
has  been  shrinking  constantly  since  energy  and  capital  costs  have 
risen. 

The  new  biotechnology  holds  some  promise  for  reducing  input 
costs.  At  the  present  time  most  of  the  funding  for  biotechnology  in 
agriculture  comes  from  Federal  agencies  outside  USDA,  In  general, 
fewer  than  15  of  our  State  agricultural  experiment  stations  are 
able  to  obtain  sufficient  funds  to  work  in  this  area.  Their  ability  to 
attract  these  funds  appears  to  be  directly  related  to  the  number  of 
basic  scientists  working  within  basic  science  departments.  Since 
1979  agencies  outside  of  USDA  have  increased  their  support  of  the 
State  agricultural  experiment  stations  from  $61  million  in  1979  to 
$78  million  in  1982,  a  28  percent  increase.  At  the  same  time  USDA 
has  increased  its  funding  by  approximately  38  percent,  but  on  a 
larger,  higher  base.  State  appropriations  have  increased  the  same, 
approximately  28  percent. 

Clearly  these  data  indicate  that  Federal  policymakers  and  l^is- 
lators  are  supporting  agricultural  research  in  a  serious  way,  pro- 
viding stable  support 

The  USDA  competitive  grants  program  was  established  in  1978 
to  provide  support  for  basic  agricultural  research  of  high  quality 
and  significance  without  regard  to  the  nature  of  the  research  insti- 
tution. The  competitive  grants  program  provides  training  opportu- 
nities to  attract  superior  young  scientists  to  agricultural  problems. 
The  board  recommends  that  the  competitive  grants  program,  sec- 
tion 2(b)  of  the  Act  of  August  4,  1965,  et  cetera,  be  restricted  to 
basic  research  rather  than  basic  applied  research  as  the  law  cur- 
rently reads. 

1l  addition,  there  is  a  need  to  refocus  and  simultaneously  fund 
the  special  grants  program  as  a  center  of  excellence  program.  The 
focus  of  this  program  should  be  to  achieve  the  following  objectives. 
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One,  strengthen  the  scientific  capacity  of  our  State  agricultural 
experiment  stations, 

Two,  support  institutional  affiliations  which  stimulate  rapid  uti- 
lization of  an  emerging  scienLfic  technology  to  reduce  agricultural 
input  costs,  and 

Three,  stimulate  increased  attention  to  high  priority  science  for 
agriculture  through  competitive  funding  for  major  scientific  areas. 

Federal  funds  must  stimulate  affiliations  of  State  agricultural  ex- 
periment stations  scientists  with  basic  scientists  in  other  land- 
grant  university  departments  and  well-known  nonland  grant  uni- 
versities. The  boani  therefore  recommends  that  section  2(cXl), 
better  known  as  the  special  grants  program,  be  revised  as  follows: 

The  Secretary  of  Agriculture  is  authorized  to  make  competitive 
grants  for  periods  not  to  exceed  5  years  to  State  agricultural  exper- 
iment stations  to  stimulate  increased  attention  to  high  priority  sci- 
ence for  agriculture  that 

(A)  Strengthen  the  scientific  capacity  of  our  State  agricultural 
experiment  stations,  and  promote  research  partnerships  between 
State  agricultural  experiment  stations,  and:  One,  basic  science  de- 
partments in  non-agricultural  departments  of  land  grant  universi- 
ties; two,  all  other  colleges  and  universities;  three,  other  research 
institutions  and  organizations;  and  four,  corporations  or  firms 
having  a  demonstrable  capacity  in  food  and  agriculture  science. 

Thank  you  for  the  opportunity  of  expressing  the  views  of  the 
users  advisory  board.  UAB  members  put  in  around  250  days  last 
year  on  these  important  subjects.  June  5  and  6  the  UAB  met  in 
Little  Rock,  AR  to  prepare  its  report,  which  will  center  on  world 
agriculture  and  trade  and  the  role  of  biotechnology  in  the  United 
States.  It  was  the  opinion  of  the  board  that  there  was  only  one  po- 
sition that  U.S.  agriculture  can  take,  and  that  is  to  remain  com- 
petitive in  the  face  of  the  changing  world  ^oo^  and  agriculture  situ- 
ation. 

(The  prepared  statement  of  Mr.  Marshall  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Brown.  Thank  you  very  much.  We  appreciate  that  empha- 
sis, and  I  apologize  for  not  remembering  that  you  were  testifying 
on  Dr.  Marshall  s  behalf 

I  would  like  each  of  the  other  witnesses  to  present  their  state- 
ment before  we  have  questions  for  the  whole  panel. 

Next,  Dr.  Marvel. 

STATEMENT  OF  JOHN  T.  MARVEL,  GENERAL  MANAGER, 
RESEARCH  DIVISION,  MONSANTO  AGRICULTURAL  PRODUCTS  CO. 

Mr.  Marvel.  Mr.  Chairman  and  distinguished  members  of  the 
subcommittee,  I  am  Dr.  John  T.  Marvel,  the  general  manager  of 
Monsanto  Agricultural  Products  Co.*s  Research  Division.  I  am  here 
sort  of  wearing  two  hats,  and  I  would  like,  if  I  could,  to  give  a  gen- 
eral background  in  the  biotechnology  area  and  then  turn  the 
microphone  over  to  Dr.  Carpenter,  manager  of  Monsanto  Agricul- 
tural Products  Technology  Division,  who  can  give  you  a  perspective 
in  the  regulatory  area  in  greater  depth.  And  then  if  I  could  take  an 
extra  5  minutes  or  so  after  that  to  summarize  the  philosophic 
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points  of  the  users  advisory  board  as  it  relates  to  biotechnology  reg- 
ulation. 
Mr.  Brown,  Certainly. 

Mr.  Marvel.  I  first  state  we  appreciate  this  opportunity  to  state 
our  views  on  biotechnology  and  biotechnology  regulation  from  an 
industry  perspec  .e,  I  will  lay  the  foundation  for  the  importance 
of  biotechnology  to  the  future  of  agriculture  and  the  -world  food 
supply.  Integral  to  this  future  are  basic  research,  regulation  of  the 
products  of  that  research,  and  intellectual  property  rights. 

I  won't  go  through  all  the  statistics,  as  I  know  you  are  well 
aware  of  them  and  they  are  in  the  draft  testimony.  But  agriculture 
is  the  largest  of  the  world's  industries.  It  is  certainly  tlie  largest 
U.S.  industry,  and  I  can't  overemphasize  its  importance.  Not  only 
from  its  productivity  and  what  it  has  been  able  to  do,  but  the  fact 
that  it  represents  nearly  a  quarter  of  the  jobs  in  this  country  as 
well  as  a  quarter  of  the  gross  national  product.  And  if  we  do  things 
that  hamper  the  work  competitiveness  of  our  agricultural  output, 
we  potentially  risk  very  large  employnient  problems  in  many  other 
segments  of  the  agricultural  industry, 

I  think  you  have  probably  heard  from  various  preceeding  testi- 
mony that  there  are  a  number  of  outstanding  biotechnology  efforts 
going  on  around  the  world.  There  are  certainly  major  efforts  un- 
derway in  the  plant  biotechnologies  in  Australia  and  in  Japan  and 
in  Europe;  specifically,  England,  and  France  and  Germany.  The 
world  is  paying  attention  to  this.  It  will  be  done,  and  it  will  be  a 
world  competitive  situation. 

Mr.  Brown.  If  I  may  interrupt  you  briefly.  We  had  testimony 
yesterday  from  someone  who  had  participated  in  the  Australian 
work,  and  we  asked  them  to  supply  additional  information  with 
regard  to  that  to  the  subcommittee.  We  are  a  little  surprised  at 
finding  other  countries  in  the  world  that  are  at  least  up  with  us, 
and  maybe  ahead  of  us  in  some  areas, 

Mr.  Marvel,  Well,  I  will  be  glad  to  give  any  information  I  can 
on  that  if  you  would  like  to  have  it, 

Mr.  Brown,  Thank  you. 

Mr.  Marvel,  I  think  we  can  safely  say  modern  agriculture  can 
be  characterized  by  advances  in  plant  breeding  and  the  develop- 
ment of  improved  farm  implements,  fertilizers,  and  pesticides.  Ge- 
netically superior  plants,  derived  from  current  crop  improvement 
program3,  require  a  high  level  of  crop  management.  This  crop  man- 
agement consists,  in  part,  of  an  increasing  need  for  large  amounts 
of  nitrogen  fertilizers,  herbicides  and  other  pesticides,  all  of  which 
have  various  disadvantages.  For  example,  intensive  inbreeding  and 
narrowing  of  the  genetic  pool  of  widely  cultivated  crops,  such  as 
corn,  are  causing  increased  concern  about  susceptibility  of  these 
major  crops  to  catastrophic  disease  and  pest  outbreaks. 

Biotechnology  is  a  tool  that  can  be  used  by  scientists  to  ensure 
that  man's  food  supplies  are  met.  Biotechnology,  in  a  general  sense, 
is  the  use  of  living  organisms  or  their  components  in  agricultural, 
pharmaceutical,  food,  chemical  and  other  industrial  processes  for 
the  development  of  a  product.  Biotechiiology  is  a  process,  not  a 
product.  The  critical  importance  of  this  maturing  technology 
cannot  be  over-emphasized. 
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Advances  in  biotechnology  which  will  improve  crop  productivity 
fall  into  two  areas:  Genetically  engineered  plants  and  genetically 
engineered  microbial  pesticides.  While  genetic  engineering  will  ul- 
timately result  in  plants  with  enhanced  fertilizer  use  efficiency,  en- 
hanced protein  and  seed  oil  production,  and  improved  bread- 
making  qualities,  much  of  the  earlier  progress  will  come  from  the 
transfer  of  simpler,  single  gene  traits,  such  as  disease,  insect  and 
herbicide  resistance,  since  such  transfers  are  now  technically  feasi- 


Significant  effort  is  being  devoted  to  the  identification  and  isola- 
tion of  herbicide  resistant  genes  which  can  be  inserted  into  plants 
to  make  them  less  sensitive  to  nonselective  herbicides.  There  are 
three  different  routes  by  which  a  plant  can  defend  itself  against 
the  action  of  a  herbicide:  Preventing  uptake  of  the  toxin,  detoxify- 
ing t}ie  herbicide  by  degrading  it,  and  modifying  the  target  site  of 
the  herbicide. 

Efforts  are  also  being  devoted  to  identify  and  transfer  microbial 
genes  coding  for  antibiotic  production  to  plants  so  that  plants  can 
produce  their  own  fungicides  and  insecticides.  Such  developments 
could  dramatically  impact  the  environment  by  elimination  of  many 
current  control  measures. 

However,  the  major  impediment  to  the  advancement  of  biotech- 
nology in  agriculture  and  food  production  is  the  lack  of  knowledge 
about  gene  organization  and  regulation  in  higher  organisms  such 
as  plants.  There  is  a  large  gap  in  the  understanding  of  the  basic 
plant  biochemical  mechanisms  which  regulate  growth,  develop- 
ment and  reproduction.  Identification  and  isolation  of  agricultural- 
ly important  genes  for  transfer  into  crop  species  are  of  paramount 
interest  and  importance. 

Once  the  genes  necessary  for  valuable  plant  traits  have  been 
identified,  practical  applications  will  follow  rapidly.  The  necessary 
basic  knowledge  in  biotechnology  will  come  only  by  an  adequately 
funded,  long  range  and  directed  commitment  by  the  Federal  Gov- 
ernment in  basic  agricultural  research. 

The  pharmaceutical  industry  is  an  example  of  what  can  be  ac- 
complished with  biotechnology  in  a  relatively  short  time  when 
there  is  ua  adequate  base  of  fundamental  knowledge.  A  partial  list 
of  products  produced  by  biotechnology  which  are  under  clinical  or 
animal  test  include:  12-plus  subtypes  of  interferon,  human  growth 
hormone,  human  calcitonin,  human  serum  albumin,  monoclonal 
antibodies,  porcine  growth  hormone,  bovine  growth  hormone,  foot 
and  mouth  disease  vaccine,  and  bovine  leukocyte  interferon. 
Human  insulin  produced  by  biotechnology  has  already  been  cleared 
by  the  Food  and  Drug  Administration  for  use.  These  examples 
clearly  show  what  can  oe  accomplished  when  an  adequate  base  of 
knowledge  exists. 

In  parallel  with  efforts  directed  towards  the  genetic  engineering 
of  plants  are  efforts  to  genetically  engineer  microorganisms  that 
live  in  close  association  with  crop  plants.  Genetic  engineering  of 
these  associative  microbes  may  lead  to  more  effective  and  more  en- 
vironmentally desirable  pesticides  to  protect  the  large  percentage 
of  the  world  s  food  supply  that  is  lost  each  year  to  insects  and  dis- 
ease. 
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Another  important  area  of  biotechnology  application  which  I  will 
address  is  animal  production.  Animals  are  a  source  of  protein  and 
other  products  useful  to  mankind.  Several  different  approaches  to 
increasing  this  source  of  protein  are  being  explored  using  biotech- 
nology. The  production  of  porcine  and  bovine  growth  hormones 
using  genetically  engineered  microbes  is  one  area  under  develop- 
ment. 

Another  area  under  investigation  is  amino  acid  production  since 
higher  animals  cannot  produce  all  the  amino  acids  th^  need  for 
protein  synthesis.  If  one  of  the  essential  amino  acids  is  missing, 
protein  synthesis  will  stop,  and  the  other  amino  acids  will  not  be 
utilized.  The  limiting  amino  acid  in  a  particular  case  is  a  function 
of  the  animal  and  its  feed.  Various  deficiencies  of  seeds  in  certain 
amino  acids  do  not  allow  either  cereal  grains  or  legumes  to  provide 
a  balanced  diet.  Supplementation  of  the  limiting  amino  acids  from 
other  sources  is  necessary.  The  m^jor  source  of  animal  feed  in  the 
United  States  is  soybean  meal.  The  limiting  amino  acid  in  this  feed 
is  lysine  for  swine  and  methionine  for  poultry.  Other  limiting 
amino  acids  include  tryptophan  and  threonine.  One  probable  use  of 
recombinant  DNA  techniques  will  be  to  increase  the  yields  and 
lower  the  cost  of  production  of  these  limiting  building  blocks. 

Modern  animd  husbandry  practice  utilizes  intensive  manage- 
ment techniques.  Close  confinement  of  animals  brought  about  by 
these  practices  aggravates  management-induced  disease  in  animals. 
Frequently  the  disease  spreads  so  quickly  that  antibiotics  cannot  be 
administered.  For  this  reason,  genetically  engineered  vaccines  are 
being  developed  to  prevent  management-induced  diseases,  such  as 
neonatal  scours  in  pigs  and  calves.  Other  animal  viral  vaccines 
which  are  in  testing  include  avian  leukemia  virus,  foot  and  mouth 
disease,  virus  avial  myeloblastosis  virus,  and  Rous  sarcome  virus. 

Mr.  Chairman,  I  have  covered  many  exciting  arf  s  of  agricultur- 
al potential  in  biotechnology  which  will  make  a  st  .ong  and  positive 
influence  on  all  mankind.  The  pharmaceutical  industry  already 
has  products  that  are  in  the  marketplace,  in  clinical  trials  or  in 
animal  testing.  The  outlook  for  agricultural  biotechnology  applica- 
tions is  even  more  exciting.  The  potential  of  increasing  the  world 
food  supply  while  decreasing  inputs  and  environmental  losses  will 
be  a  boon  for  this  country's  agriculture  and  for  the  world. 

However,  many  obstacles  must  be  overcome  before  the  full  poten- 
tial of  biotechnology  can  be  realized.  The  lack  of  fundamental 
knowledge  of  genetics,  biochemistry,  and  physiology  in  plants  and 
higher  organisms  must  be  remedied  before  rapid  progress  can  be 
made.  The  current  unstable  regulatory  climate  is  impeding 
progress  and  must  be  stabilized. 

Finally,  the  development  of  biotechnology  applications  requires 
an  enormous  input  of  financial  and  human  resources.  This  invest- 
ment must  be  protected  with  stronger  and  uniform  intellectual 
property  rights.  Without  this  protection  the  willingness  for  indus- 
try to  invest  in  biotechnology  development  will  be  hampered. 

It  is  a  somewhat  more  difficult  situation  than  normal— Dr.  Car- 
penter may  speak  of  this,  also— because  of  the  gigantic  difference 
in  sizes  of  firms  that  are  involved  in  this  issue,  so  it  makes  it  a 
much  more  complicated  r^ulatory  problem  from  a  finance  point  of 
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view,  as  well  as  public  information,  than  perhaps  we  have  looked 
at  before. 
Thank  you, 

[The  prepared  statement  of  Mr,  Marvel  appears  at  the  conclusion 
of  the  hearing,] 

Mr.  Brown,  Just  a  comment,  I  seem  to  recall  from  the  not  too 
distant  past  when  the  Supreme  Court  ruled  in  the  Chakrabarty  de- 
cision, it  did  indicate  a  need  to  establish  some  rules  for  the  protec- 
tion of  intellectual  property  rights  in  living  organisms,  although  it 
indicated  that  the  existing  patent  laws  were  applicable  until  some 
modification  was  made  to  the  laws  which  seems  to  bear  out  what 
you  are  saying, 

Mr.  Marvel,  Well,  there  are  three  areas  of  property  rights,  I  will 
make  a  comment  on  the  patent  issue,  I  think  the  patent  issues  in 
this  area  are  probably  not  going  to  become  real  clear  for  another  5 
or  6  years,  but  I  also  think  the  science  will  progress  fairly  rapidly 
at  that  time  and  you  will  be  in  a  situation  where  the  current 
patent  laws  are  more  applicable  to  what  the  scientists  are  going  to 
see  5  years  from  today  than  it  is  today. 

But  the  patent  rights  are  certainly  m^jor  issues.  International 
trade  policies  as  they  affect  appropriate  territory  rights  in  other 
countries  that  are  reciprocal  and  of  course  data  release,  again  the 
old  bugaboo,  is  a  problem  from  the  point  of  view  of  piracy. 

Did  you  want  Dr.  Carpenter  to  proceed? 

Mr.  Brown.  You  may  proceed  vith  your  testimony. 

STATEMENT  OF  WILL  D.  CARPENTER.  GENERAL  MANAGER, 
TECHNOLOGY,  MONSANTO  AGRICULTURAL  PRODUCTS  CO. 

Mr.  Carpenteh.  Mr.  Chairman,  distinguished  members  of  the 
subcommittee,  I  am  Dr.  Will  D.  Carpenter,  As  Dr.  Marvel^  indicat 
ed,  I  am  general  manager  of  technology  for  Monsanto  Agricultural 
Products  Co.  and  have  been  involved  in  research  and  development 
in  agriculture  for  over  25  years.  During  this  period  of  time,  I  have 
worked  closely  with  USDA  and  land-grant  university  professionals, 
and  served  with  them  on  numerous  committees  and  organizations 

Monsanto's  position  on  tbo  regulation  of  the  products  of  biotech- 
nology can  be  summarized  very  briefly.  My  company  believes  the 
regulations  should  be  effective,  scientificallj  based  and  implement- 
ed under  existing  laws.  And,  we  believe  strongly  that  steps  should 
be  taken  starting  now  to  begin  this  process. 

Our  views  are  based  on  our  knowledge  of  this  science  and  on  its 
potential.  As  Dr.  Marvel  has  indicated,  oiotechnology  and  the  prod- 
ucts which  will  flow  from  it  offer  the  possibility  of  treatments  (^r 
previously  intractable  diseases;  opportunities  for  dramatic  In- 
creases in  food  and  fiber  production;  and,  significant  savings  of  nat- 
ural resources.  Biotechnology  is  the  most  exciting  science  of  our 
time. 

We  believe  in  the  science,  and  we  believe  that  it  must  be  regulat- 
ed. First,  because  the  public  and  the  environment  must  be  protect- 
ed. Potential  risks  from  biotechnology  are  manageable  and  regula- 
tions are  needed  in  that  management.  Second,  and  equally  impor- 
tant, the  public  mubt  perceive  that  they  and  the  environment  are 
being  protected. 
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They  must  have  confidence  that  work  is  being  done  by  responsi- 
ble scientists  with  the  approval  of  responsible  regulators.  That  way, 
the  public  will  be  able  to  reap  the  benefits  of  new  scientific  break- 
throughs without  unnecessary  delays. 

Monsanto  also  has  firmly  held  views  on  how  the  regulatory 
structure  should  be  formed.  First,  we  believe  the  Federal  laws  al- 
ready in  place,  and  the  agencies  designated  to  enforce  those  laws, 
are  sufficient  to  handle  this  emerging  science.  New  lejjislation  is 
unnecessary,  particularly  if  the  agencies  exercise  existing  author- 
ity. In  addition,  new  laws  are  unlikely  to  be  more  effective  than 
the  laws  already  in  place. 

Secondj  withm  the  framework  of  existing  laws,  there  must  be 
greater  consideration  given  to  the  protection  of  intellectual  proper- 
ty rights  such  as  trade  secrets  and  patents.  Biotechnology,  like  all 
science,  is  an  intellectural  activity.  Expertise  builds  over  time,  at 
great  expense. 

Protecting  this  intellectual  property  will  provide  incentives  for 
more  companies  to  engage  in  new  research.  When  that  happens, 
the  public  benefits  through  new  and  better  products. 

Third,  there  also  must  be  consideration  given  to  methods  which 
allow  smaller  entrepreneurial  companies  to  meet  regulations. 
These  companies  represent  a  large  part  of  the  emerging  biotechnol- 
ogy industry.  They  are  rich  in  science,  not  so  rich  m  other  re- 
sources. Their  survival  must  not  be  jeopardized  by  overly  restric- 
tive regulations. 

And,  finally,  the  agencies  must  build  up  their  expertise  quickly. 
Regulations  should  be  drafted  as  soon  as  possible,  but  those  regula- 
tions must  be  based  on  a  firm  knowledge  of  biotechnology  in  all  its 
manifestations.  We  support  the  added  funds  it  will  take  to  build 
this  expert  staff,  and  we  ur^e  that  the  agencies  get  on  with  the  job. 

In  developing  that  expertise,  it  would  be  helpful  to  name  panels 
of  expert  scientists  ana  other  participants  to  advise  the  various 
agencies  within  their  existing  authority.  People  on  the  panel 
should  be  experts  in  their  fields,  but  largely  disinterested  in  com- 
mercial applications  of  science.  That  will  increase  credibility  and 
protect  trade  secrets.  For  instance,  the  EPA,  under  FIFRA,  has  the 
authority  to  create  such  a  panel.  The  People  who  compose  the  RAC 
Committee  are  one  source  of  scientists  to  be  considered. 

The  Federal  Government  and  the  biotechnology  industry  must 
show  the  nation  that  they  will  exert  responsible  leadership.  We 
must  avoid  the  patchwork  quilt  of  State  and  local  laws  that  can 
hamstring  research  and  postpone  commercialization.  To  avoid  that, 
firm  fair  regulations  are  needed.  And,  they  are  needed  soon.  Prod- 
ucts from  biotechnology  are  being  developed  now.  Kegulations  must 
be  in  place  to  deal  with  them.  We  can*t  afford  to  wait. 

Stringent  scientifically  based  regulations  will  allow  the  young 
biotechnology  industry  to  bring  its  products  to  ihh  public  in  a  re- 
sponsible way.  Society,  in  turn,  will  benefit  from  this  tremendously 
promising  technological  tool.  Writing  regulations,  building  exper- 
tise and  establishing  credibility  are  tougn  goals.  But  the  effective 
regulation  of  biotechnology  is  a  rare  opportunity  for  industry  and 
Government  to  work  together  early  and  to  do  it  right  the  first 
time.  We  must  achieve  that. 

Thank  you. 
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Mr.  Brown.  Thank  you,  Dr.  Carpenter. 

You  wanted  to  make  an  additional  statement? 

Mr.  Marvel.  Yes,  if  I  could  take  off  my  Monsanto  hat  and  put  on 
the  users  advisory  board  hat,  I  can  summarize  the  deliberations  we 
have  been  in  over  the  last  2  days  in  terms  of  our  own  feelings 
about  biotechnology  regulation. 

They  are  not  grossly  different,  but  there  are  some  areas  which  I 
think  the  members  would  like  to  express  in  that  sense.  This  is 
simply  an  overview  and  we  will  submit  the  precise  testimony  as 
soon  as  we  can  polish  it  up. 

Biotechnolo^  is  perhaps  the  most  exciting  field  in  science  today. 
The  potential  benefits  to  society  are  enormous  and  far  reaching. 
The  pharmaceutical  industry  has  developed  genetically  engineered 
microorganisms  for  the  production  of  human  insulin,  human 
growth  hormones,  and  interferons  to  name  a  few. 

The  prospects  for  the  agricultural  industry  are  even  greater.  The 
production  of  products  such  as  animal  growth  hormones  and  less 
expensive  sources  for  amino  acids  for  feed  supplements  and  addi- 
tives  will  improve  the  production  efficiency  and  quality  of  meat 
that  is  available  at  a  lower  cost. 

The  development  of  genetically  improved  crops  that  would  in- 
crease temperature  tolerance,  drought  resistance,  disease  resist- 
ance, pest  resistance,  salt  tolerance,  herbicide  resistance,  and 
produce  higher  yields  would  be  of  m^oi  benefit  to  mankind  in  all 
areas  of  the  world.  The  potential  benefits  of  these  scientific  efforts 
are  virtually  unlimited,  however,  there  are  certain  concerns  that 
must  be  considered. 

This  boon  to  the  world  could  greatly  hampered  if  the  regula- 
tion of  this  emerging  industry  is  not  done  effectively,  scientifically 
and  in  the  public  interest.  The  industry  should  be  regulated.  This 
will  afford  protection  of  both  the  public  confidence  and  trust  in  the 
industry. 

Adequate  Federal  laws  are  already  in  place  to  accomplish  this. 
The  agencies  designated  by  these  laws,  for  example  EPA,  FDA, 
USDA,  OSHA,  et  cetera,  are  sufficient  and  will  be  able  to  handle 
this  evolving  science  except  for  some  areas  that  have  not  yet  been 
clearly  defined  and  specific  regulatory  authority  assigned  and  ac- 


Agencies  lhat  have  regulatory  authority  for  biotechnology  prod- 
ucts can  refine  guidelines  and  regulations  for  biotechnology  most 
expeditiously  and  credibly  by  naming  panels  of  recognized  experts 
that  can  represent  all  concerns  that  is,  scientists,  lawyers,  environ- 
mentalists, theologians,  and  representatives  from  the  public  and 
private  sector.  The  panel  members  should  not  be  directly  involved 
in  commercial  applications  of  biotechnology.  That  will  increase 
credibility  and  serve  to  protect  industrial  trade  secrets. 

As  a  corollary  to  the  development  of  effective  regulatn.  .  creater 
consideration  to  the  protection  of  intellectual  property  rights  for 
example,  trade  secrets  and  patents  must  be  given.  Expertise  in  sci- 
ence, including  biotechnology,  builds  over  time.  Expense  involved 
in  building  this  expertise  is  great. 

Proper  and  effective  protection  of  this  developed  intellectual 
property  will  provide  necessai'};  Incentives  for  more  companies  to 
engage  "in  new  research.  This  will  ultimately  benefit  society  in  new 


175 

and  better  products.  Smaller  entrpreneurial  companies  represent  a 
large  fraction  of  the  emerging  biotechnology  industry.  Though  they 
ai'e  rich  in  scientific  expertise,  they  are  often  not  as  well  endowed 
with  other  resources. 

The  survival  of  these  important  biotechnology  businesses  must 
not  be  jeopardized  by  loss  of  their  intellectual  property  rights.  Sev- 
eral concerns  about  biotechnology  have  been  expressed  by  various 
people  and  must  be  addressed  in  an  objective,  responsible  way,  in- 
cluding the  types  of  products  that  can  be  developed,  their  benefits, 
potential  hazards  to  people  or  the  environment,  and  the  extent  of 
research  that  should  be  done  in  modifying  genetic  codes. 

We  therefore  recommend  the  establishment  of  a  temporary  Na- 
tional Biotechnology  Coordinating  Commission  with  the  following 
functions: 

One,  define  interagency  lines  of  jurisdiction  and  authority  for 
guidelines  and  regulationn  for  research,  development,  and  product 
registration  for  current  and  anticipated  needs; 

Two,  provide  an  information  clearing  function  to  direct  questions 
or  jurisdictional  queries  to  the  appropriate  agency; 

Three,  insure  that  each  regulatory  agency  or  some  other  existing 
agency:  (a)  establish  a  continuous  dialog  and  consultation  with 
public  and  private  sectors,  to  assure  to  the  extent  possible,  progress 
of  biotechnological  sciences  and  protection  of  the  public,  (b)  moni- 
tor international  research  development,  regulatory  activities,  devel- 
oping problems  and  new  opportunities,  and  (c)  provide  guidance 
and  encouragement  for  future  development  of  scientific  expertise 
and  product  development  within  appropriate  bounds  of  public 
safety. 

Four,  at  the  termination  of  the  Commission,  it  should  provide  a 
final  document  outlining  a  procedure  for  resolving  future  unantici- 
pated issues  relating  to  more  than  one  agency.  The  Commission 
should  be  independent,  with  the  Director  appointed  by  the  Presi- 
dent and  confirmed  by  the  Senate. 

It  should  include  responsible  representatives  from  FDA,  EPA, 
USDA,  OSHA,  the  scientific  community  and  the  public.  It  should 
have  only  a  1  year  life  to  insure  that  current  organizational  and 
functional  problems  are  solved  without  building  a  new  permanent 
layer  of  regulatory  activities. 

The  recent  appointment  of  Dr.  Keyworth's  group  to  a  function 
like  this  may  in  time  or  in  part  solve  this  problem.  The  other  issue 
that  the  board  thought  about  and  is  thinking  through  is  that  basi- 
cally in  the  board's  point  of  view  there  are  three  places  to  watch. 
One  is  the  research  functions,  the  other  is  the  development  iunc- 
tion  and  the  third  one  is  commercialization  activities  that  go  jn. 

It  was  the  boards  unanimous  feeling  that  the  RAC  Committee 
has  done  an  adequate  and  good  job  of  regulating  the  research  part 
of  the  function.  And  we  don't  see  any  reason  to  change  that  other 
than  if  there  is  a  statutory  \  oblem  with  it  for  some  reason  and  we 
would  recommend  that  to  establish  the  proper  guidelines  and  rules 
for  peoDle  when  they  move  out  of  the  laboratory,  I  define  research 
as  anything  done  in  the  laboratory. 

When  we  move  outside  the  laboratory  it  becomes  a  development 
or  commercial  phase,  and  that  should  be  determined  by  these 
expert  panels  in  conjunction  with  a  specific  regulatory  agency  with 
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authority  over  that  area.  We  feit  that  that  v\  culd  probably  provide 
the  most  expeditious  way  to  try  to  establish  the  proper  regulations 
and  still  operate  in  the  areas  of  expertise  that  these  people  should 

be  in.  ,    .  i 

Mr.  Brown.  We  would  be  very  pleased  to  have  you  submit  the 

final  polished  version  of  the  board  s  deliberations  at  such  time  as  is 

convenient  for  you,  Dr.  Marvel. 
I  did  note  thst  you  recommend  that  the  advisory  committee 

setup  include  a  theologian.  You  want  to  elaborate  on  that  a  little 

bit. 

Mr.  Marvel.  Well,  certain  sectors  of  the  nation  have  apparently 
very  deep-seated  roots  in  this  area  and  I  don't  think,  if  I  could  be 
fraiiA,  that  certain  elements  of  it  will  ever  be  convinced  this  is  an 
acceptable  activity,  but  I  do  believe  that  it  is  very  important  for 
those  people  to  be  represented-  -not  those  specific  people,  but  the 
religious  community  if  they  have  those  concerns  to  be  represented. 

Now,  we  are  suggesting  there  is  a  need  for  the  public  in  general 
to  be  represented  in  a  proper  way,  in  all  areas  of  concern.  We 
thhik  it  is  vc.y  important  that  this  sort  of  thing  not  be  in  any  way 
viewed  as  some  sort  of  dark  box.  The  public  must  be  as  satisPad  as 
is  humanly  possible.  Both  the  credibility  of  the  private  sector  and 
the  agency  should  be  kept  as  high  as  it  possibly  can  be. 

Mr.  Brown.  Thank  you.  Mr.  Roberts. 

Mr.  Roberts.  Mr.  Chairman,  I  appreciate  this  opportunity.  I 
want  to  thank  the  witnesses  for  their  very  fine  statements.  Dr. 
Fontana,  when  you  v/ere  reading  the  statement  on  behalf  of  Dr. 
Marshall  on  page  3,  you  made  a  suggestion  that  the  joint  council 
should  probably  have  a  special  study  to  determine  the  most  signifi- 
cant farm  input  cost  that  can  be  resolved  by  research  and  exten- 
sion. 

I  wonder  if  you  could  go  on  further  with  that  suggestion.  I  am 
very  much  interested  in  the  cost  of  production  problems.  We  have 
a  cost  of  production  board  now  within  the  USDA  which  is  working 
very  diligently  to  determine  the  cost  oi  production  figures  in  the 
most  up  to  date  fashion  and  those  are  in  turn  used  by  the  commit- 
tee to  establish  loan  rates  and  target  prices  and  programs  support. 

I  noted  that  you  also  said  that  there  is  a  need  for  the  joint  coun- 
cil to  place  greater  priority  on  erwironmentally  desirable  technolo- 

fy  to  assure  the  consumer  that  the  soil,  water,  and  air  will  not  be 
aiTiaged  for  future  generations.  I  would  add  only  that  the  only 
way  we  have  been  able  to  keep  our  head  above  water  and  some  re- 
spect is  to  increase  the  yield. 

That  has  been  the  only  way  we  have  been  able  to,  pardon  the 
expression,  beat  the  farm  program  and  beat  the  interest  rate  and 
beat  the  embargoes  and  I  guess  beat  everything  else  out  in  our 
country  in  order  to  stay  viable.  Would  you  comment  Oh  that?  What 
kind  of  cost  of  production  are  we  talking  about  here?  I  asked  this 
same  question  of  a  witness  yesterday. 

Mr.  Marvel.  I  have  to  try  to  answer  for  Barbara  because  she  is 
not  supposed  to  answer  in  the  respect  as  a  member  the  board.  So 
if  I  get  off  track,  I  hope  she  will  kick  me. 

But  I  can  at  least  explain  some  of  that,  I  think.  I  think  there  is  a 
discussion  among  the  board  particularly  as  we  go  through  discus- 
sions particularly  with  producers  on  the  board,  hew  do  you  calcu- 
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late  your  cost  of  production— and  their  various  methods  to  do  this, 
but  it  is  a  difficult  thing  to  nail  down. 

First  of  all,  any  farmers'  cost  of  production  is  different  than  any 
others  because  they  all  operate  absolutely  differently.  But  what  we 
are  saying  is  can  we  get  some  kind  of  tracking  mechanism,  say  on 
what  farmers*  inputs  tend  to  be  in  Kansas  and  what  they  tend  to 
be  here  and  there  and  various  areas? 

As  a  comparative  basis  and  also  as  a  tracking  basis  to  measure 
ourselves,  are  the  costs  going  up  real  fast  or  going  down  real  fast? 
Can  we  get  some  kind  of  agreed  upon  system  to  do  this  with? 

Mr.  Roberts.  You  will  never  get  any  individual  Congressman 
who  is  privileged  to  represent  a  farm  district  to  admit  the  cost  of 
production  for  any  crop  went  down. 

Mr.  Marvel.  I  think  that  is  unfortunately  probably  true. 

Mr.  Roberts.  I  don't  think  you  will  ever  really  get  them  pinned 
down  on  what  the  cost  of  production  is,  at  least  in  ternis  of  your 
input  here.  I  wish  you  well. 

Let  me  say  that  both  you.  Dr.  Marvel,  and  Dr.  Carpenter's  com- 
ments pret;7  well  summarized  on  page  2  about  the  regulatory 
structure  in  behalf  of  the  Monsanto  Co.  Can  you  briefly  1^11  me 
why  docs  Monsanto  have  the  position  that  you  just  proposed? 

Mr.  Cakpenter.  Mr.  Congressn^an,  the  amount  of  resources  that 
a  conipany  like  Monsanto  must  commit  to  on  a  long-term  basis,  the 
leadtime  that  is  necessary  for  the  research  and  the  development 
and  the  commercialization  lust  demand  a  reasonably  predictable 
future,  nothing  guaranteed  but  we  must  think  we  can  predict  the 
future  in  which  we  are  going  to  operate. 

One  way  that  we  can  assure  that  we  have  got  a  shot  at  a  reason- 
ably pret'ictable  future  is  to  have  a  predictable  regfulatory  environ- 
nient.  If  we  start  with  good  regulations,  we  have  a  better  opportu- 
nity to  avoid  bad  regulations  or  unpredictable  regulations.  And 
that  is  kind  of  the  same  thing  and  if  you  want  to  put  it  in  a  nega- 
tive sense,  the  prospect  of  bad  regulations,  overregulation,  and/or 
non-science-based  regulation  because  of  over  reaction  from  inad- 
equate regulations  now,  would  be  sufficient,  I  think,  to  have  a  sub- 
stantial dampening  effect  on  the  biotechnology  arena. 

In  other  words,  if  we  know  that  we  have  an  opportunity  to  suc- 
ceed, no  guarantees,  we  are  willing  to  ante  up  our  resource.  If  we 
think  we  are  going  to  be  working  in  an  environment  in  which  the 
regulations  will  almost  preclude  breaking  out  new  products,  we 
will  have  to  hunt  in  another  area. 

Mr.  Roberts.  Is  your  position  generally  shared  by  the  other  com- 
panies? 

Mr.  Carpenter,  A  number  of  other  companies  that  are  active  in 
the  area  of  biotechnology,  I  know,  share  our  views.  I  can't  speak 
for  them.  I  think  there  are  some  other  companies  that  haven't 
quite  gotten  up  to  the  same  place  we  have  in  our  line  of  thinking. 

I  think  as  they  think  through  the  issue,  they  will.  I  might  say 
that  the  new  entrepreneurial  biotechnology  firms  that  are  making 
the  contributions  tnat  Dr.  Marvel  and  I  have  both  stressed,  are 
composed  of  primarily  two  types  of  people,  entrepreneurs  and  aca- 
demic scientists  who  are  entering  the  public  arena  for  the  first 
time  and  are  not  aware  of  the  past  20  years*  history  that  has 
shaped  the  regulatory  environment. 
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And  I  think  they  have  yet  to  discover  in  some  cases  the  fact  that 
good  regulation  is  the  best  atmosphere  to  work  under  as  opposed  to 
no  regulation  which  is  not  going  to  happen  and  that  won't  happen. 

Mr.  Roberts.  What  environmental  laws  impact  your  copy? 

Mr.  Carpenter.  We  are  working  on  two  products  now  that  we 
hope  we  have  started  on  the  path  to  commercialization.  One  of 
them  will  be  regulated.  We  are  certain  as  can  ba,  we  will  be  regu- 
lated by  the  Food  and  Drug  Act.  Another  one  that  we  vrould  hope 
to  commercialize  ...  we  are  fully  prepared  to  be  regulated  under 
FIFRA  as  we  bring  that  product  to  commercialization. 

Mr.  Roberts.  I  won't  predict  the  future  of  that.  I  can't  predict 
the  future  of  FIFRA.  I  have  no  further  questions. 

Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  Yes,  I  want  to  thank  Dr.  Carpenter  and  Dr. 
Marvel  for  being  here  today.  It  is  good  to  see  you  again.  Tell  us 
how  much  Monsanto  is  doing  as  far  as  basic  research  with  the  uni- 
versities in  the  biotechnical  area.  We  have  good  in-house. 

Mr.  Marvel.  In  dollars,  for  example? 

Mr.  Volkmer.  I  would  say  in  percentage  to  what  you  are  doing. 

Mr.  Marvel.  I  don't  know  if  I  can  give  you  an  absolute  number  I 
could  swear  by.  I  would  say  the  number  is  probably,  if  you  include 
the  Wasnington  University  efforts  and  efforts  that  are  related  to 
the  Harvard  project.  We  have  a  large  grant  with  Rockefeller  Uni- 
versity. I  would  say  it  is  in  the  10-  to  20-p8rcent  range  of  our  total 
research  tjffort. 

Mr.  Car. CENTER.  That  is  correct.  It  would  start  approaching  $100 
million,  certainly  well  above  50  annually. 

Mr.  Volkmer.  In  the  area,  as  far  as  sharing  of  t!^e  research  in- 
formation, is  that  basically  appropriate  territory  as  far  as  that  in- 
formation is  concerned.  .  . 

Mr.  Marvel.  There  is  a  document,  there  is  an  article  also  in  Sci- 
ence that  tries  to  explain  the  basis  of  the  relationship,  for  example, 
with  Washington  University,  but  in  a  simplistic  way,  yes,  the  infor- 
mation is  shared  quite  a  lot  with  the  scientists  because  they  are 
doing  fairly  joint  proposals. 

Monsanto  has  certain  rights  and  Washington  University  gets  cer- 
tain payments  for  those  rights  and  certain  of  them,  because  we 
don*t  know  what  the  future  of  them  will  be,  are  to  be  negotiated 
when  we  can  see  what  it  is  going  to  be.  I  would  say,  to  be  fair,  to 
characterize  the  relationship  thus  far  as  being  pretty  productive 
and  that  it  seems  to  work  very  well. 

So  I  would  say  our  summary  woald  be  we  are  pretty  pleased  with 
it  at  the  present  time  and  I  think  Washington  University  would 
tell  you  the  same  thing. 

Mr.  Volkmer.  Y.;u  elaborated  m  your  statement  approximately, 
in  the  areas  in  which  you  could  look  forward  to  trying  to  solve 
some  of  the  problems,  in  plant  disease,  anirnal  disease,  herbicides, 
all  bwn  the  line.  Which  of  these  areas  would  you  say  looks  the 
most  promising  at  the  present  time  by  the  year  2000. 

Mr.  Marvel.  Well,  when  I  talked  mavbe  last  year  about  this  sub- 
ject, I  would  have  said  the  year  2000.  Now  I  might  not  have  gone 
that  far.  So  many  things  have  happened  to  us  that  sped  up 
progress.  I  would  now  probably  tell  ycu  most  of  those  things  will 
occur  before  the  year  2000.  I  think  that  the  fastest  products  being 
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developed  frequently  relate  to  agriculture.  In  the  plant  sciences  I 
could  foresee  the  possibility  and!  want  to  emphasize  that  because 
many  of  the  experiments  that  we  now  think  we  can  do  still  haven't 
been  done  so  far  by  anyone. 

So  it  is  like  trying  to  predict  a  black  box  here,  but  the  microbial 
area  has  a  lot  of  potential  to  move  very  quickly.  That  is  an  area 
that  is  very  dependent  on  good  regulatory  rules  and  good  ways  to 
sec  that  because  that  is  an  area  where  people  are  concerned. 

We  think  that  we  have  a  prooram  and  we  hope  to  go  and  discuss 
this  with  the  Ei\  shortlv  in  a  responsible  way  about  how  we  have 
developed  that;  why  we  know  the  technology  better;  how  we  know 
the  lifetime  in  the  soil  for  it  and  try  to  establish  the  fact  that  this 
can  be  done.  But  frankly,  we  don't  want  people  being  hysterical. 
We  want  to  be  able  to  explain  it.  That  coula  go  quite  fast. 

Mr.  VoLKMER.  Now,  Dr.  Carpenter,  you  referred,  I  believe,  to  the 
area  of  the  necessity  t/O  have  the  agencies  sufficiently  staffed  with 
expert  people  sufficient  enough  to  be  able  to  write  the  relation 
and  do  the  regulating.  Do  you  find  that  satisfaction  at  the  present 
time  looking  into  the  future? 

Mr.  Carpenter.  They  have  the  organizational  structure  in  which 
to  implement.  However,  particularly  when  it  comes  to  the  microbi- 
al pesticides,  the  same  tests  that  should  be  run  to  determine 
whether  a  chemical  is  safe  or  not  may  cr  may  not  be  useful  to  de- 
termine whether  a  modified  microbe  to  provide  an  insect  control 
would  be  useful. 

Now,  at  that  point  in  time  the  agency  will  need  to  have  one 
person  on  their  staff  or  access  to  expertise  that  would  say  here  is 
the  test  that  you,  Monsanto,  must  run  in  order  to  meet  our  regula- 
tory requirements.  And  I  think  that  agencies  are  well  aware  of  the 
need.  I  think  they  are  working  toward  accumulating  those  skills, 
but  I  would  have  to  say  right  now  they  have  a  way  to  go  before 
they  could  write  the  applicable  guidelines  or  regulations  to  do  so. 

I  think,  however,  that  they  are  getting  up  to  speed  with  the 
sense  of  urgency  at  least  certainly  in  the  one  that  I  am  responsible 
for.  In  relation  to  FIFRA,  I  sense  that  the  OPP  is  well  aware  and 
doing  their  utmost  in  getting  up  to  speed  on  that 

Mr.  VoLKMER.  In  this  regrrd,  how  far  are  we  along  in  the  bio- 
technology field  where  not  only  Monsanto,  but  other  companies 
may  be  going  to  the  agencies  for  processing  for  approval  for  regula- 
tion? Next  year?  This  year?  Pour  years? 

Mr.  Carpenter.  I  think  under  FIFRx\  there  is  a  section  5  called 
Experimental  Use  Permits,  in  which  you  engage  in  experimental 
testing  and  then  there  is  a  section  under  FIFRA  prior  to  that.  I 
think  Monsanto  will  be  going  to  EPA  within  the  next  few  months 
to  discuss  procedures  and  requirements. 

I  am  afraid  I  can't  speak  to  my  competitors'  status  at  this  point 
in  time,  but  I  would  daresay  they  are  probably  in  the  same  boat 
Within  the  next  12  months,  I  think  you  will  see  a  number  of  people 
going  for  experimental  use  permits  under  section  5  of  FIFRA. 

Mr.  Marvel.  I  agree  with  that. 

Mr.  VoLKMEK.  How  far  along  that  line  are  we  for  commercializa- 
tion of  any  type?  Hoped-for  commercialization. 

Mr.  Marvel.  Again  it  depends  a  little  bit  on  what  happens  when 
you  see  it  outside,  assuming  we  can  get  it  outside  legally  and  prop- 
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erly.  If  the  right  things  happen  that  we  hope  to  in  terms  of  tech- 
nology, degradation,  cifectiveness,  then  it  will  depend  to  some 
extent,  I  think,  more  on  how  long  the  regulation  process  takes 
more  than  the  technical. 
We  could  be  ready  pretty  fast  if  it  works. 

Mr.  Carpenter.  If  you  look  at  the  history  of  commercializing  a 
pesticide  under  FIFUA,  more  traditional  chemical  pesticides  and 
the  parallels  of  such,  I  think,  you  could  say  that  from  the  time  you 
apply  for  your  first  experimental  pemit  under  section  5,  you  are 
probably  4  to  6  years  away  from  commercialization. 

Mr.  yoLKMER.  That  is^on  a  regulatory  process. 

Mr.  Carpenter.  That's  right. 

Mr.  VoLKMER.  That  brings  me  right  back  to  the  recommendal.on 
you  brought  up  in  the  rough  draft  and  that  is,  on  the  commission 
and  you  want  the  standby  law. 

Mr.  Marvel.  I  think,  as  I  said,  maybe  Keyworth's  group  is  a  per- 
fectly good  alternative  to  that.  I  won't  necessarily  say  no  to  that.  I 
also  don't  want  to  create  a  bureaucratic  stopping  point.  So  I  really 
want  a  clearinghouse  for  decision  points  that  is  aimed  at  speeding 
it  up,  not  slowing  it  down. 

Mr.  VoLKMER.  You  want  a  commission  to  review  the  process 
within  the  regulatory.  . 

Mr.  Marvel.  In  case  there  are  any  spars,  you  get  the  feeling— we 
do  from  various  people,  including  the  Congress,  that  people  aren't 
totally  sure  of  exactly  what  the  jurisdictional  lines  are  and  there 
would  be — it  seems  to  us  at  least— there  would  be  very  many  bene- 
fits if  somebody  could  fairly  quickly  have  authority  to  say  OK,  that 
belongs  here  or  belongs  here  and  get  that  done  and  let  them  get  on 
with  the  process.  , 

Mr.  VoLKMEK.  You  want  it  done  by  the  Congress.  We  haven  t 
started  on  it  yet. 

Mr.  Marvel.  I  understand. 

Mr.  VoLKMER.  If  we  don't  do  it  this  year  that  means  next  year. 

Mr.  Marvel.  I  think  we  would  probably  be  prudent  to  let  you 
give  us  some  advice  on  what  your  best  judgment  about  that  would 
be  and  most  effective. 

Mr.  Volkmer.  Thank  you,  Mr.  Chairman.  I  will  let  the  chairman 
take  that  one  over. 

Mr.  Brown.  Dr.  Marvel,  you  made  reference  in  >our  statement 
that  advances  in  biotechnology  which  will  improve  crop  productivi- 
ty falls  into  two  areas:  genetically  engineered  plants  and  genetical- 
ly engineered  microbial  pesticides.  ^ 

Are  you  sure  that  is  broad  enough  to  include  all  of  the  possibih- 
ties  for  improving  agricultural  productivity? 

Mr.  Marvel.  Maybe  not,  in  one  sense  I  probably  shouldn't  just 
say  microbial  pesticide,  because  microbial  sources  may  be  a  wide 
source  of  certain  sorts  of  genes  that  may  prove  very  useful.  That  is 
still  to  be  determined.  So  in  that  sense,  I  would  certainly  say  it  is 
probable. 

Mr.  Brown.  What  about  the  possibility  of  doing  somethmg  on  ni- 
trogen fixation  or  enhancing  photosynthesis?  Is  that  in  the  catego- 
ry of  genetically  engineered  plants? 

Mr.  Marvel.  Yes,  sir,  yes,  there  is  no  question  of  the  cross  over 
between  the  tv/o.  Now  I  may  have  also  ignored  a  couple  of  
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Mr.  Brown.  Nitrogen  fixation  .omes  from  microbes,  doesn't  it? 
You  can  put  microbial  genes  into  the  plants  for  them  to  fix  their 
own  nitrogen. 

Mr.  Marvel.  Yes,  sir,  in  the  case  of  this  also  we  may  be  ignoring 
some  other  potential  use,  although  I  am  not  sure  conceptually  if 
they  would  fit  as  there  may  be  ways  to  produce  desirable  animal 
characteristics  b  plants  or  plants  characteristics  in  animals. 

To  that  extent  I  guess  you  should  include  potentially  anything 
that  you  can  get  genes  out  of  as  a  potentially  useful  source. 

Mr.  Carpenter.  If  I  may  make  a  remark  to  followup  on  Dr. 
Marvel,  the  rapidly  changing  science,  the  knowledge  that  is  grow- 
ing by  leaps  and  bounds,  almost  dictates  that  if  we  try  to  regulate 
this  by  new  legislation,  we  will  be  forever  playing  catch  up.  This 
industry  and  the  products  following  from  that  industry  are  going  to 
take  a  great  deal  of  creativity  on  the  part  of  everyone  in  order  that 
regulations  stay  up  with  the  science. 

And  we  just  aren't  going  to  be  able  to  predict— even  Dr.  Marvel 
and  I,  if  we  are  away  from  home  for  2  weeks  we  are  almost  behind 
on  what  is  happening  and  I  would  hate  to  see  that. 

Mr.  Marvei-.  To  add  to  that,  I  want  to  emphasize  that  we  are 
doing  experiments.  Many  people  are  doing  experiments  that  have 
never  been  done  before  and  in  most  cases  when  you  do  this  kind  of 
thing  in  science  you  get  a  pretty  high  failure  rate. 

What  is  astounding  to  us  is  that  in  the  last  year  they  seem  to 
work  all  the  time  and  sometimes  the  first  time  through.  The  first 
time  we  got  a  microbial  insect  toxin  which  by  the  way  isn't  very 
toxic  to  people.  It  has  been  tested  and  put  in  the  microbe.  We  got  it 
in  there  and  had  the  bug  eat  the  microbe.  The  bug  died.  We  were 
£labbei:gasted. 

That  is  an  example  of  the  sort  of  thing  Will  is  talking  about. 

Mr.  Brown.  There  is  a  somewhat  similar  situation  in  other  rap- 
idly developing  technological  areas  such  as  computers,  telecom- 
munications and  so  on. 

Mr.  Marvel.  That's  correct. 

Mr.  Brown.  We  are  completely  unable  to  keep  up  with  the  regu- 
latory needs  for  computers  arfd  telecommunications  through  legis- 
lative changes,  but  FCC  and  the  courts  are  preempting  the  field 
here  and  probably  rightfully  so  because  I  doubt  if  the  Congress 
could  enact  legislation  which  would  adequately  encompass  the  rap- 
idly changing  activities  that  are  taking  place  here  and  in  the  bio- 
technology area 

It  seems  to  be  very  similar  in  many  aspects.  I  have  in  the  back  of 
my  mind  a  recollection  of  reading  something.  I  may  have  read  it  in 
Science  magazine  about  some  bugs  laying  eggs  on  plants  and  it  se- 
'^retes  some  sort  of  material  that  repels  other  bugs,  including  bugs 
oi  the  same  species  and  they  were  trying  to  figure  out  if  they  could 
isolate  exactly  what  it  is  that  it  secretes  so  they  could  use  that  as  a 

Is  that  an  example  of  what  is  happening?  This  isn't  genetic  ma- 
nipulation as  much  as  it  is  biology. 

Mr.  Marvel.  Well,  majrbe  two  sides.  I  don't  believe  they  know 
what  this  material  is  and  it  may  depend  on  what  it  is  and  whether 
one  gene  is  needed  to  make  it  or  a  series  of  genes,  and  if  those 
series  of  genes  happens  to  be  next  to  each  other  so  they  are  easy  to 
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work  with,  but  it  is  an  example  of  a  potential  way  you  can  use  ge- 
netic engineering  in  that  sense  once  you  see  what  that  link  is. 

Mr.  Carpenter.  You  could  visualize  three  possible  commercial 
outcomes.  First,  we  merely  identify  the  chemical,  synthesize  the 
chemical  itself  used  in  a  convential  way.  Second,  if  you  could  move 
that  genetic  material  into  a  microbe,  spray  the  plants  with  the  mi- 
crobial  pesticide  or,  not  thirdly,  in  conceivably,  you  might  intro- 
duce that  genetic  character  into  a  cotton  plant,  into  a  corn  plant 
and  have  the  plant  itself  do  it. 

So,  the  vistas  are  just  about  as  broad  as  you  would  want  to  go. 

Mr.  Brown.  Dr.  Marvel,  there  is  one  question  which  was  raised 
in  Dr.  Marshall's  statement.  He  made  a  recommendation  on  page  6 
that  the  competitive  grants  program  ought  to  be  restricted  to  basic 
research.  Have  you  thought  through  carefully  all  of  the  problems 
that  would  be  treated  if  you  tried  to  do  that  in  terms  of  how  you 
would  distinguish  between  basic  and  applied  research.  It  is  a  prob- 
lem! have  never  yet  solved. 

Mr.  Marvel.  We  did  in  fact  in  the  Board  discuss  that  at,  some 
length  and  you  are  undoubtedly  correct,  I  think  that  what  we  final- 
ly decided  and  it  is  not  easy  to  tell  from  that  statement,  is  that  if 
proper  peer  review  panels  are  formed  like  the  NIH,  NSF  type 
models,  then  the  risk  of  that  would  probably  be  fairly  small  al- 
though I  am  sure  it  would  be  there. 

I  think  that  there  would  be  a  vast  argument  amongst  the  agri- 
cultural and  other  communities  about  what  constituted  that,  so 
you  are  probably  

Mr.  Brown.  You  really  want  to  be  protected  against  what  the 
chairman  of  the  Appropriations  Committee  did  yesterday,  in  which 
he  took  a  lot  of  that  special  research  and  put  it  over  in  the  com- 
petitive  grants  and  it  really  is  best  done  in  the  experiment  station 
setting. 

Mr.  Marvel.  Yes,  sir. 

Mr.  Brown.  And  not  on  a  competitive  grant  basis. 

Mr.  Marvel.  That  would  be  our  opinion,  yes. 

Mr.  Brown.  I  have  no  further  questions  at  this  time.  I  very 
muwh  appreciate  your  testimony  and  we  will  be  back  to  you,  Vm 
sure. 

Our  next  panel  is  Dr.  Lawrence  Busch,  University  of  Kentucky; 
Dr.  William  B.  Lacy,  also  from  the  University  of  Kentucky— if  you 
two  will  come  forward,  your  particular  focus  seems  to  be  in  the 
area  of  sociology  and  the.  various  problems  of  farm  structure  and 
the  public  benefits  of  biotechnology. 

I  am  very  pleased  that  you  are  here,  frankly,  we  do  not  give  suf- 
ficient attention  to  the  research  needed  in  your  particular  areas 
and  the  contribution  that  sociology  can  make,  I  think,  has  not  been 
fully  utilized.  So  would  you  proceed  with  your  statement?  You  can 
begin,  Dr.  Busch,  and  the  full  text  of  your  statement  will  appear  in 
the  record. 


Er!c  '^"'^^ 

hminniiinrfTiaaa 


183 


STATEMENT  OF  LAWRENCE  BUSCH,  PROFESSOR  OF  SOCIOLOGY 
AND  COCHAIR,  COMMITTEE  FOR  AGRICULTURAL  RESEARCH 
POLICY,  UNIVERSITY  OF  KENTUCKY 

Mr.  BuscH,  Thank  you,  Mr,  Chairman.  I  appreciate  the  opportu- 
nity to  present  my  view  on  planning  end  policy  issues  facing  U.S. 
public  sector  agricultural  research.  I  will  focus  upon  the  issue  of 
agricultural  research  and  uevelopment  and  farm  size,  and  two,  the 
socioeconomic  impact  of  new  plant  biotechnologies. 

First,  with  regard  to  the  impact  of  agricultural  research  on  farm 
concentration,  the  basis  of  this  part  of  my  statement  derives  pri- 
marily from  a  National  Science  Foundation,  Program  on  Science 
Resource  Studies,  grant  tx)  examine  statistically  the  effect  of  public 
agricultural  research  on  the  concentration  of  farm  production  from 


The  competition  of  the  marketplace,  so  well  described  by  Adam 
Smith,  created  a  powerful  demand  for  new  technologies.  Simply 
put,  in  a  competitive  market,  profits  tend  to  decline  toward  zero. 
Therefore,  the  farmer  who  wishes  to  increase  his  profit  is  com- 
pelled to  reduce  costs.  Cost  reduction  may  be  accomplished  through 
either  improved  management  of  resources  and  labor,  or  technical 
innovation.  This  creates  an  enormous  demand  for  new  technology. 

Over  time,  the  continuous  infusion  of  new  technology  into  a  com- 
petitive market  is  likely  to  have  a  number  of  effects  on  that 
market.  First,  it  is  likely  that  early  adopters  of  nev/  technology  will 
be  able  to  significantly  increase  their  market  share.  Conversely, 
late  adopters  are  likely  to  be  driven  out  of  the  r^arket  by  their  fail- 
ure to  realize  a  satisfactory  rate  of  return  on  investment. 

A  second  consequence  of  the  treadmill  is  a  vast  increase  in  pro- 
ductivity. One  needs  only  to  look  at  the  vast  increase  in  material 
welfare  of  the  Western  world  over  the  last  three  centuries  for  evi- 
dence of  this.  Generally  speaking,  results  indicate  that,  independ- 
ent of  other  factors  likely  to  increase  farm  size,  publicly  financed 
R&D  has  tended  to  increase  average  farm  size,  the  number  of 
large,  1,000  plus  acre  farms,  and  large  farms  as  a  percentage  of  the 
total. 

We  shall  assume  that  further  economic  concentration  in  agricul- 
ture is  not  desirable.  Such  concentration  is  likely  to  drive  prices  up 
in  the  long  run,  permit  certain  large  farms  to  unduly  control  local 
or  regional  markets,  and  undermine  domestic  food  security,  as  is 
discussed  in  detail  in  our  new  book  ''Food  Security  in  the  United 
States"  published  by  Westview  Press.  What,  then,  are  the  policy 
options  that  might  be  pursued? 

While  our  study  indicates  that  agricultural  R&D  has  encouraged 
concentration  in  farming,  it  should  be  remembered  that  there  is 
nothing  inherent  in  agricultural  research  that  requires  that  this 
relationship  be  present.  Therefore,  redirection  of  research  might 
yield  different  results.  A  study  sponsored  by  ESCOP  in  1981  re- 
vealed that  only  about  10  percent  of  all  research  was  clearly  direct- 
ed to  larger  farms.  This  figure  does  not  appear  unreasonable.  What 
is  more  likely  to  be  the  case  is  that  the  interaction  between  re- 
search and  the  larger  social  milieu  encourages  larger  scale  units. 
Consider  some  of  the  problems: 
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First,  specialized  research  tends  to  be  applicable  only  on  special- 
ized farms.  Thus,  successful  farmers  have  tended  to  specialize  in 
the  production  of  one  or  a  few  commodities.  This,  in  turn,  demands 
the  necessary  capital  to  take  the  risk  of  literally  putting  all  one  s 
eggs  in  one  basket.  More  interdisciplinary  research  that  looks  at 
farms  as  socioeconomic  and  ecological  systems  might  well  reduce 
the  bias  toward  highly  capitalized  enterprises. 

Second,  research  goals  may  reflect  hidden  biases  against  smaller 
operators.  For  example,  when  the  tomato  harvester  and  associated 
tomato  varieties  were  developed  in  California,  the  machine  was 
only  profitable  on  farms  much  above  the  average  size.  Procedures 
for  monitoring  and  forecasting  the  effects  of  research  on  farm  con- 
centration, perhaps  along  the  iiues  developed  by  Friedland  and 
Kappel,  in  their  1979  study  cited  in  my  statement,  might  be  devel- 
oped. 

Third,  to  date  larger,  better  capitalized  farms  have  tended  to 
have  better  access  to  research  agenda  setting  than  smaller  farms. 
Advisory  groups  to  public  research  agenda  setting  than  smaller 
farms.  Advisory  groups  to  public  research  organizations  tend  to 
represent  larger  farms.  Thus,  research  agendas  tend  to  favor  the 
needs  of  larger  producers.  Reorganization  of  advisory  groups  to 
serve  a  cross  section  of  farmers,  as  well  as  other  interested  groups, 
might  also  tend  to  reduce  large  producer  bias.  ,    ,  , 

Fourth,  the  recent  shift  away  from  Hatch  formula  funds  and 
toward  larger  corporate  grants  and  contracts  from  input  suppliers 
and  output  processors,  may  serve  to  exacerbate  some  of  the  prob- 
lems noted  above.  In  addition  to  the  potential  conflicts  of  interest 
noted  in  the  1983  NASULGC  report  on  biotechnology,  such  grants 
may  further  bias  research  toward  large  producers. 

In  particular,  it  should  be  remembered  that  the  scale  of  oper- 
ations that  will  maximize  corporate  profits  may  not  be  the  scale 
that  maximiizes  farmers'  profits.  Increased  Hatch  funds  and  careful 
attention  to  the  scale  implications  of  both  Hatch  and  corporate 
grants  could  serve  to  mitigate  these  problems. 

In  short,  redirection  of  research  appears  a  viable  policy  option. 
Nevertheless,  by  itself  it  is  inadequate.  It  must  be  accompanied  by 
a  change  in  the  larger  social  environment.  Farming  has  always 
been  a  risky  business.  At  any  time,  weather  changes  can  and  do 
reduce  yields.  In  addition,  the  socioeconomic  environment  of  farm- 
ing in  the  United  States  has  been  far  from  stable. 

In  such  an  environment,  only  those  who  can  afford  to  take  risks 
remain  in  the  business  of  farming.  Those  who  cannot,  sell  their 
fams  or  miake  farming  a  secondary  occupation.  The  risk  takers,  of 
course,  are  those  who  have  the  necessary  capital. 

This  suggests  another  way  in  which  concentration  in  the  farm 
sector  might  be  abated:  by  programs  specifically  designed  to  equal- 
ize  the  availability  of  credit,  costs  of  inputs,  access  to  marKets,  et 
cetera.  Such  programs  would  compensate  for  farm  size  differentials 
and  capital  endowments. 

The  oasis  for  the  next  part  of  my  statement  derives  from  a  Na- 
tional Science  Foundation,  Program  on  Ethics  and  Values  in  Sci- 
ence and  Technology,  grant  to  examine  the  impacts  of  the  new 
plant  biotechnologies  on  plant  breeding.  Methods  employed  in  this 
study  have  included  a  review  of  the  relevant  technical  literature 
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and  interviews  (to  date)  with  about  50  scientists  and  administrators 
in  both  the  public  and  private  sectors. 

What,  then,  are  likely  to  be  the  effects  of  the  new  plant  biotech- 
nologies on  agricultural  research  and  agriculture? 

First,  the  range  of  disciplines  found  within  the  State  agricultural 
experiment  stations  will  change  dramatically.  Traditionally,  agri- 
cultural experiment  stations  have  housed  large  numbers  of  plant 
breeders.  These  breeders  have  been  seen  as  the  central  figures  in 
public  sector  plant  improvement.  Microbiologists  and  molecular  ge- 
neticists, on  the  other  hand,  have  been  located  in  basic  science  de- 
partments often  located  in  colleges  of  arts  and  sciences  or  medi- 
cine. In  recent  years,  however,  this  relationship  has  begun  to 
change.  As  plant  breeders  have  retired,  it  appears  that  many  have 
been  replaced  by  microbiologists  and  molecular  geneticists. 

The  substitution  of  molecular  biologists  for  plant  breeders  also 
reduces  the  capacity  of  the  stations  to  produce  finished  material. 

Second,  another  consequence  of  the  new  biotechnologies  is  a 
clash  among  scientific  disciplines.  The  new  biotechnologies  were  de- 
veloped in  microbiology  and  biochemistry.  Conventional  plant 
breeding,  on  the  other  hand,  has  traditionally  dealt  with  whole 
plants  rather  than  cellular  or  subcellular  material.  Members  of 
each  of  these  disciplines  tend  to  approach  those  in  the  other  disci- 
plines somewhat  hesitantly. 

Breeders  find  microbiologists  naive  in  their  understanding  of  the 
complexities  of  higher  plants.  On  the  other  hand,  microbiologists 
find  plant  breeders  naive  in  their  lack  of  understanding  of  gem  'Ac 
pathways  at  the  molecular  level.  In  addition  to  subject  matter  dif- 
ferences, biotechnolcgists  and  breeders  differ  with  respect  to  back- 
ground, work  environment,  and  location  within  the  scientific  com- 
munity. 

Ultimately,  however,  these  barriers  are  likely  to  break  down,  if 
for  no  other  reason  than  the  enormous  pressure  being  put  upon  sci- 
entists to  cooperate.  It  is  likely  that  those  few  scientists  trained  in 
both  biotechnology  and  conventional  breeding  will  play  a  pivotal 
role  in  the  ^•ransitivn  to  a  new  form  of  scientific  organization.  Par- 
ticularly in  the  i-fivate  sector,  endeavors  will  be  interdisciplinary 
in  nature.  On  the  other  hand,  many,  if  not  most,  of  these  new  sci- 
entists will  have  virtually  no  connection  to  farm  life. 

Third,  there  is  likely  to  be  a  significant  increase  in  the  concen- 
tration of  scientific  talent  at  a  smaller  number  of  public  and  pri- 
vate institutions.  Every  State  could  afford,  and  has  nad,  a  conven- 
tional plant  breeding  program.  Every  State  cannot  afford  and  will 
not  be  able  to  have  a  comprehensive  plant  biotechnologjy  program. 
In  fact,  it  is  highly  unlikely  that  ail  tne  biotechnology  institutions 
now  in  existence  will  still  be  in  existence  10  years  from  now. 

In  particular,  the  relative  scarcity  of  scientists  trained  in  the 
new  biotechr.ologies  and  the  strong  demand  for  such  scientists  by 
the  industrial  sector  have  made  it  necessary  for  experiment  sta- 
tions to  offer  salaries  considerably  higher  than  those  offered  to 
plant  breeders.  In  addition,  the  instrumentation  currently  used  for 
biotechnological  research  is  particularly  expensive.  In  short,  there 
are  real  barriers  to  the  mounting  of  a  fiill-fledged  biotechnology 
program  in  each  State.  The  short-run  effect  is  likely  to  be  one  of 
the  concentration  of  scientific  talent  in  a  few  States. 
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Fourth,  a  significant  constraint  is  likely  to  develop  in  educating 
new  scientists.  In  addition  to  the  fact  that  few  scientists  are  quali- 
fied to  offer  graduate  education  in  the  new  biotechnologies,  many 
of  those  who  are  qualified  are  working  in  industrial  settings  or  in 
biotechnology  units  in  which  little  teacning  is  conducted. 

As  a  result,  the  flow  of  new  scientists  into  these  fields  is  likely  to 
be  relatively  small  for  the  near  future.  In  the  long  run,  however, 
the  decline  of  conventional  breeding  in  the  public  sector  poses  the 
more  serious  constraint.  If  the  public  sector  ceases  the  production 
of  finished  varieties,  then  who  will  train  plant  breeders  to  produce 
such  varieties  for  the  private  sector? 

Fifth,  the  amount  of  effort  devoted  to  research  on  minor  crops 
may  decline.  Instead  of  using  the  new  biotechnologies  to  increase 
the  number  of  food  crops  available  to  the  human  population,  or  to 
increase  the  role  of  crops  of  currently  minor  significance,  most  of 
the  financial  support  for  the  new  biotechnologies  is  being  used  to 
increase  productivity  of  major  food  crops. 

This  is  in  part  a  function  of  market  size.  Clearly,  the  existing 
markets  for  major  crops  are  larger,  and  hence  of  greater  interest  to 
the  private  sector.  As  a  result,  the  private  sector  not  only  is  invest- 
ing, most  heavily  in  major  crops;  it  is  pressuring  the  public  sector 
to  focus  on  these  crops  as  well. 

The  public  sector  is  also  focusing  on  major  crops  as  a  result  of 
State  and  national  funding  practices.  Not  surprisingly,  the  com- 
modity groups  that  are  most  powerful  tend  to  represent  the  megor 
crops.  With  public  funds  available  for  biotechnologj'  progrems  on 
only  a  few  crops,  research  is  likely  to  follow  the  interests  of  the 
most  powerful  commodity  associations.  Even  in  the  case  of  adjoin- 
ing States  with  similar  crop  mixes,  competition  rather  than  divi- 
sion of  labor  appears  likely. 

Sixth,  a  m^'or  increase  in  the  size  and  scope  of  the  commercial 
seed  industry  is  beginning  to  take  place.  More  and  more,  the  small 
seed  companies  are  being  relegated  to  servicing  specialized  local 
markets^  while  the  large  seed  companies  capture  most  of  the 
market  for  major  crops.  At  the  same  time,  the  lai^e  seed  compa- 
nies can  afford  to  engage  in  significant  R&D  eizpenditures. 

Large  seed  companies  have  also  begun  to  apply  pressure  to  ex- 
periment stations  to  cease  producing  finished  varieties.  This  shift 
from  the  public  to  the  private  sector  in  the  development  of  finished 
varieties  has  changed  the  type  of  varieties  being  produced.  In  par- 
ticular, researchers  in  private  firms  tend  to  emphasize  hybrids  over 
varieties  as  hybrids  must  be  purchased  by  farmers  year  after  year. 

In  addition,  the  new  biotechnologies  tend  to  be  utilized  by  pri- 
vate companies  in  ways  quite  different  from  the  ways  they  might 
be  utilized  in  the  public  sector.  For  example,  at  least  one  firm  is 
utilising  tissue  culture  techniques  as  a  way  of  identifying  corn  vari- 
eties that  are  resistant  to  herbicides  produced  by  that  company* 
Eventually,  such  herbicides  would  be  sold  with  seeds  as  a  package 
to  farmers. 

Seventh,  the  new  biotechnologies  are  also  likely  to  have  rather 
dramatic  effects  on  farmers.  Thus,  farmers  are  likely  to  be  faced 
with  a  bewildering  array  of  seed  varieties.  Farmers  are  also  likely 
to  be  gradually  eased  out  of  their  traditional  roles  as  the  primary 
clients  for  plant  breeding  research.  They  will  be  and  already  are 
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being  replaced  by  seed  companies  and  the  chemical  companies  that 
run  them.  Neither  scientists  nor  administrators  appear  aware  of 
the  potential  for  conflict  between  the  interests  of  farmers  and 
those  of  agribusiness. 

Linkages  between  government,  university,  and  industrial  re- 
search are  being  rapidly  reformulated.  Disciplinary  relationships 
are  also  being  rethought.  These  changes  will  be  fraught  with  con- 
flict. Some  organizations  may  not  survive  the  transition. 

Policy  implications:  perhaps  the  major  policy  implication  of  this 
study  is  that  certain  aspects  of  the  new  biotechnol(^ies  are  unlike- 
ly to  be  developed  unless  Federal  money  is  available  for  research 
and  education.  While  State  and  private  funds  are  already  address- 
ing some  issues  effectively,  much  of  the  potential  for  the  new  plant 
biotechnologies  will  only  be  realized  if  Federal  moneys  are  made 
available  in  a  relatively  unfettered  manner. 

In  addition,  given  their  potential  long-term  significance  for  alter- 
ing American  agriculture  and  agricultural  research.  Congress 
should  give  serious  consideration  to  monitoring  continuously  the 
progress  in  this  area.  While  the  methods  for  assessing  the  impacts 
of  scientific  and  technical  innovations  are  still  in  their  infancy, 
they  do  offer  substantial  promise  far  insuring  that  the  public  inter- 
est is  served. 

This  concludes  my  testimony,  Mr.  Chairman,  I  will  be  pleased  to 
respond  to  any  questions  you  or  any  member  of  the  subcommittee 
may  wish  to  ask. 

[The  prepared  statement  of  Mr,  Busch  appears  at  the  conclusion 
of  the  hearing,] 

Mr.  Brown.  Thank  you.  That  the  last  comment  with  regard  to 
monitoring  is  particularly  pertinent  because  chat  is  one  of  the 
things  that  the  subcommittee  is  suppose  to  do,  although  it  probably 
does  not  do  it  very  well.  However,  we  have  additional  mechanisms 
including  the  work  that  is  done  by  our  Office  of  Technology  Assess- 
ment on  which  we  have  heard  testimony  this  morning  that  may  be 
able  to  play  a  more  consistent  role  than  we  do  in  this  subcommit- 
tee. 

Dr.  Lacy,  I  would  like  to  have  you  proceed  with  your  testimony. 

STATEMENT  OF  WILLIAM  B,  LACY,  COCHAIR,  COMMITTEE  FOR 
AGRICULTURAL  RESEARCH  POLICY,  UNIVERSITY  OF  KENTUCKY 

Mr,  Lacy,  Mr,  Chairman,  members  of  the  subcommittee,  I  appre- 
ciate your  invitation  to  comment  on  agricultural  policy  issues 
facing  our  research  system.  Today  I  would  like  to  share  some  obser- 
vations on  an  issue  which  is  being  examined  in  detail  by  your  com- 
mittee, the  research  policy  and  the  priority  setting  process  and  its 
impact  on  the  research  system  itself. 

The  process  of  developmg  effective  national  agricultural  research 
policy  was  stimulated  by  title  XIV  of  the  Food  and  Agricultural 
Act  of  1977.  As  you  know,  three  new  coordinating  bodies  were  es- 
tablished to  improve  the  planning,  coordination,  and  management 
of  agricultural  research  within  and  between  the  various  USDA, 
Federal,  and  State  agencies:  The  Joint  Council  on  Food  and  Agri- 
cultural Sciences;  the  Subcommittee  on  Food  and  Renewable  Re- 
sources of  the  Federal  Coordinating  Council  on  Science,  Engineer- 
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ing  and  Technology;  and  the  National  Agricultural  Research  and 
Extension  Users  Advisory  Board.  Initially,  there  was  skepticism 
and  confusion  about  their  role  and  utility. 

In  recent  years,  however,  this  has  begun  to  change  with  the  insti- 
tution of  some  significant  internal  evaluations  and  the  setting  of 
cxnnual  priorities.  In  addition,  there  are  increasing  efforts  to  con- 
duct long  term  needs  assessments  of  food,  fiber,  and  forest  prod- 
ucts, and  to  build  the  research  capacity  required  to  address  these 
needs.  The  Needs  Assessment  for  Food  and  Agricultural  Sciences  is 
a  significant  document  for  improving  the  priority  setting  process. 

With  the  progress  of  priority  setting  and  needs  assessment  proc- 
esses have  emerged  a  number  of  rehted  questions.  To  what  extent 
will  this  process  influence  and  affect  the  way  in  which^science  is 
conducted  in  the  laboratory,  greenhouse,  field  and  office?  From 
work  my  colleague.  Dr.  Busch,  and  I  have  conducted,  the  initial 
conclusion  is  that  the  impact  will  be  negligible.  In  a  survey  of  over 
1,400  principal  investigators  engaged  in  agricultural  research  at  in- 
stitutions that  receive  Federal  agricultural  funds,  disciplinary  cri- 
teria and  personal  enjoyment  were  identified  as  the  main  reasons 
for  doing  research,  not  the  national  priorities. 

Scientific  curiosity  and  publication  probability  in  professional 
journals  ranked  high  as  reasons  for  choosing  a  particular  problem, 
while  priorities  of  the  research  organization  ranked  11th  out  of  21 
criteria  and  the  idea  that  the  topic  was  currently  a  high  priority  or 
"hot"  topic  ranked  15th. 

It  shouldn't  surprise  us,  however,  that  disciplinary  criteria  domi- 
nate the  decisionmaking  process  for  a  scientists'  research  agenda. 
Our  survey  also  revealed  that  scientists  in  many  agricultural  disci- 
plines have  little  exposure  to  other  disciplines  in  terms  of  formal 
education  or  formal  and  informal  communication. 

In  addition,  U.S.  agricultural  scientists  view  disciplinary  journals 
as  their  major  resource  of  research  information,  the  most  impor- 
tant outlet  for  their  findings  and  the  single  most  important  crite- 
rion for  institutional  rewards  and  promotion.  Moreover,  scientists 
overwhelmingly  emphasized  the  creation  of  disciplinary  knowledge 
and  the  increase  of  agricultural  productivity  as  the  most  important 
goals  for  agricultural  research.  Many  other  goals,  such  as  improv- 
ing human  health  and  nutrition,  and  improving  communities, 
tended  to  be  relegated  to  one  or  two  disciplines.  Moreover,  these 
disciplines  tended  to  have  fewer  scientists  and  a  more  marginal 
role  in  the  agricultural  science  system.  In  addition,  there  is  a 
strong  relationship  between  those  goals  to  which  scientifits  see 
their  research  as  contributing  and  those  goals  perceived  as  intrinsi- 
cally important.  In  general  scientists  tended  to  undervalue  or  be 
relatively  unaware  of  the  value  of  t.e  research  of  other  agricultur- 
al disciplines.  Such  findings  highlight  the  need  for  a  more  informed 
agricultural  research  policy*  They  also  suggest  that  the  impact  of 
the  national  established  priorities  may  be  minimized  by  the  disci- 
plinary structure  of  agricultural  science. 

Many  of  the  emerging  national  research  priorities,  however,  are 
disciplinarily  oriented.  Furthermore,  scientists  identified  as  impor- 
tant criteria  for  their  research  choice  the  availability  of  research 
facilities  and  funding.  Consequently,  if  the  priority  setting  process 


189 


can  be  more  effectively  linked  to  the  provision  of  funds  and  facili- 
ties, it  is  likely  to  have  a  greater  impact  on  bench  scientists. 

Congress  and  the  agricultural  research  community  need  to  com- 
bine effective  priority  setting  with  sufficient  resources  for  sus- 
tained efforts  to  meet  long-term  needs,  while  retaining  the  flexibil- 
ity to  respond  to  urgent  short  term  problems  and  coordinating  the 
overall  effort. 

Perhaps  the  greatest  impact  of  the  priorities  may  be  through 
their  influence  on  the  hiring  policies  and  practices  of  departments 
and  institutions.  Substantial  recruitment  of  new  scientists  will  be 
important  in  the  coming  decades  if  the  agricultural  sciences  are  to 
retain  their  vitality  and  address  the  new  research  frontiers,  par- 
ticularly in  the  basic  sciences. 

Research  positions  generated  through  increased  funding  or  re- 
tirement of  older  scientists,  could  be  filled  in  accordance  with  care- 
fully developed  long-term  national  research  priorities.  However, 
this  should  not  be  done  at  the  expense  of  the  existing  programs 
which,  according  to  most  observers,  are  already  underfunded. 

A  number  of  the  important  emerging  priority  areas,  as  well  as 
those  that  are  likely  to^  emerge  in  the  future,  will  require  interdis- 
ciplinary skills  and  training.  Increasing  the  capacity  of  the  current 
system  to  engage  in  interdisciplinary  research  may  require  not 
only  changes  in  the  training  of  scientists,  but  modifications  of  (1) 
research  strategies  and  methodologies  as  well  as  (2)  organizational 
structures.  Some  suggestions  for  accomplishing  this  are  as  follows: 

Graduate  students  could  be  provided  fellowships  or  assistantships 
to  pursue  minors  outside  of  their  disciplines.  For  example,  some 
agronomists  might  be  encouraged  to  minor  in  animal  nutrition. 

Faculty  could  be  funded  to  take  sabbatical  and  postdoctoral 
leaves  at  nonland  grant  institutions  and  in  disciplines  other  than 
their  own. 

The  current  reward  system  in  agricultural  research  institutions 
also  needs  to  be  reorganized  so  as  to  encourage  scientists  to  pursue 
more  high  risk,  interdisciplinary  and  long-term  research.  Universi- 
ty administrators  often  seek  standardized  measures  for  evaluating 
the  performance  of  all  faculty  and  ignore  the  special  roles  of  agri- 
cultural research.  Better  systems  for  promoting  and  rewarding 
high  quality  research  that  addresses  national  priorities  need  to  be 
developed. 

Finally,  administrators  shouk.  consider  the  establishment  of  sev- 
eral multidisciplinary,  multicommodity  research  projects  and  pro- 
grams. Some  creative  efforts  in  this  area  are  just  beginning  to  de- 
velop. For  example,  Integrated  Pest  Management,  IPM,  is  an  inno- 
vative multidisciplinary  research  strategy  which  promotes  the  de- 
velopment of  pest  control  methods  employing  a  combination  of  bio- 
logical, mechanical,  and  chemical  means. 

Farming  systems  is  a  second  multidisciplinary,  multicommodity 
research  strategjr  which  has  developed  over  the  last  decade  largely 
out  of  the  experiences  of  the  International  Agricultural  Research 
Centers.  While  far  from  a  reality  even  in  these  centers,  it  provides 
a  model  that  could  refocus  the  emphasis  in  agricultural  research 
away  from  disciplinary  and  commodity  concerns  toward  complex 
interactions  among  and  between  people,  crops,  soil,  and  livestock. 
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Other  new  interdisciplinary  structures  which  are  emerging  are: 
First,  solutions  to  Environmental  and  Economic  Problems,  a  Feder 
al  and  State  funded,  multidisciplinary  research  effort  to  develop 
new  techniques  and  strategies  to  control  soil  erosion  in  the  crop- 
lands of  Washington,  Oregon,  and  Idaho,  and,  second,  the  Collabo- 
rative Research  Support  Programs,  funded  by  U.S.  AID  and  agri- 
cultural colleges,  multidisciplinary  interuniversity  pro-ams  which 
involve  U.S.  social  and  natural  scientists  collaborating  on  both 
basic  and  applied  research  with  similar  groups  from  developing 
countries. 

Many  of  these  institutional  arrangements  require  new  and  cre- 
ative funding,  since  neither  the  existing  competitive  grant  nor  the 
existinj?  formula  funding  model  are  effective  in  stimulating  multi- 
disciphnary  research  across  State  boundaries  with  the  aim  of  ad- 
dressing regional  or  national  agricultural  priorities. 

In  addition  to  a  more  effective  linkage  between  the  priority  set- 
ting process  and  the  world  of  the  scientist,  there  is  a  continuing 
need  to  analyze  and  review  the  policv  process  itself.  The  efforts  to 
date  are  to  be  commended.  They  could  be  improved  further  by  the 
following  actions:  First,  given  the  importance  of  agricultural  re- 
search priorities,  consideration  ^ihould  also  be  given  to  including 
the  full  range  of  constituents  for  agricultural  research  in  the  proc- 
ess of  developing  priorities;  second,  in  addition,  the  process  could  be 
improved  by  the  establishment  of  several  multidisciplinary  units  m 
which  policy  research  could  be  conducted. 

Finally,  the  development  of  policy  requires  the  ability  to  make 
judgments  about  the  value  of  alternative  research  priorities,  the 
ability  to  assess  the  results  of  policies  once  they  are  implemented, 
and  eventually  the  ability  to  develop  forecasting  techniques.  A  ,^ 
number  of  increasingly  powerful  methodologies  are  being  devel- " 
oped  for  interpreting  scientific,  technical,  and  economic  informa- 
tion in  order  to  increase  the  effectiveness  of  research  efforts. 

In  addition,  methodologies  are  beginning  to  emerge  which  at- 
tempt to  assess  the  results  of  policies,  forecast  the  consequences, 
and  integrate  technic^,  economic,  social,  aesthetic  and  moral  con- 
siderations. Although  formal  social  impact  assessment  of  changing 
technologies  in  U.S.  ag?:iculture  is  still  in  its  infancy,  researchers 
utilizing  this  approach  have  provided  insights  on  such  topics  as  the 
socioeconomic  consequences  of  automated  vegetable  harvesting,  to- 
bacco harvesting,  center  pivot  irrigation,  and  organic  and  no-till 
cultivation. 

Resources  should  be  devoted  to  these  new  methodologies  if  they 
are  to  move  beyond  their  infancy* and  contribute  tc  effective  re- 
search resource  allocation  and  priority  planning.  Furthermore,  ef- 
forts should  be  devoted  to  preparing  scientists  to  utilize  these 
methodologies  and  assessment  strategies  for  agricultural  research. 

Moreover,  research  planning  will  require  closer  collaboration 
among  natural  and  social  scientists  as  planners  address  not  only 
the  possibilities  of  advancing  knowledge  or  technology,  if  particular 
resource  appropriations  are  made,  but  also  consider  the  value  to  so- 
ciety of  the  new  knowledge  or  technology. 

Finally,  to  meet  the  diverse  and  complex  research  agenda  for  a 
long-term,  sustainable,  nutritious  and  equitable  food  sytsem  in  the 
United  States  will  entail  levels  of  public  funding  of  agricultural  re- 
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search  more  commensurate  with  its  value  to  society  and  with  its 
research  needs. 

This  concludes  my  testimony.  I  appreciate  the  opportunity  to 
share  this  with  you. 

[The  prepared  statement  of  Mr.  Lacy  appears  at  the  conclusion  of 
the  hearing.] 

Mr.  Brown,  You  haven't  gone  as  far  as  Dr.  ?arrell  did  this 
morning  in  his  paper  in  which  he  made  some  rather  specific  recom- 
mendations as  to  the  level  of  research  funding  that  would  be  neces- 
sary  over  the  next  10  to  20  years. 

Mr.  Lacy.  No. 

Mr.  Brown.  You  didn't  hear  his  testimony  this  morning? 
Mr.  Lacy.  I  did  not,  sir. 

Mr.  Brown.  Basically,  he  outlined  the  process  for  it  in  his  paper. 
It  included  the  increasing  cost  of  research,  the  increasing  size  of 
the  problems,  the  world  food  problem  and  so  on  that  there  should 
be  something  in  the  neighborhood  of  a  10  percent  per  year  real  in- 
crease in  agricultural  research  funding  for  the  next  10  years,  and 
then  a  maintenance  of  that  new  level  for  another  considerable 
period  of  time. 

It  is  not  clear  to  me  the  exact  analytical  basis  on  which  he  comes 
to  that.  I  wonder  if  It  could  have  been  the  subject  of  any  of  your 
research. 

Mr.  Lacy.  Only  indirectly.  I  am  not  an  economist.  I  am  a  sociolo- 
gist and  social  psychologist.  I  haven't  focused  so  much  on  the  finan- 
cial aspect  of  funding  of  public  sector  research.  I  am  familiar  that 
the  assessments  by  men  like  Vern  Ruttan  suggest  in  order  to  main- 
tain an  agricultural  system  that  is  becoming  increasingly  complex, 
that  the  research  required  for  just  maintenance  research  is  con- 
suming  larger  and  larger  percentages  of  the  research  funding. 

I  am  also  well  aware,  as  you  are,  that  agricultural  research  fund- 
ing at  the  Federal  level  has  been  considerably  less  than  any  other 
sectors  of  the  Federal  funding  of  research  and  R&D.  And  the  State 
portion  is  in  a  number  of  cases,  three  and  four  times  the  portion  of 
the  Federal  matching. 

Mr.  Brown.  Now  one  or  the  other,  I  think  it  was  you.  Dr.  Busch, 
indicated  that  the  agricultural  research  system  was  not  being  par- 
ticularly responsive  to  these  priority  setting  mechanisms,  which  we 
have  established  because  of  the  propensity  of  scientists  to  follow 
their  own  areas  of  interest,  which  of  course  is  good  scientific  proce- 
dure. 

I  would  like  to  inquire  as  to  whether  you  thought  through  the 
implications  on  that  phenomenon  of  a  major  shift  toward  competi- 
tive  grants  funding  rather  than  formula  funding?  Would  competi- 
tive grants  funding  tend  to  give  a  greater  emphasis  to  the  national 
priority-setting  process  as  compared  with  formula  grants  funding? 

Mr  Busch.  1  think  the  immediate  answer  one  would  give  would 
be  yes,  but  I  think  this  ought  to  be  qualified  in  that  there  are  prob- 
ably certain  kinds  of  research  that  are  unlikely  to  be  accomplished 
through  competitive  grant  mechanisms  and  others  that  are  better 
accomplished  through  a  competitive  grant  mechanism. 

I  think  I  would  agree  with  the  comments  that  were  just  made 
with  regard  to  these.  There  is  an  advisory  board  with  regard  to 
competitive  grants  in  the  biotechnology  area,  that  certainly  is  one 
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way  and  there  is  no  question  from  our  studies  that  scientists  do  re- 
spond to  the  availability  of  funds. 

But,  I  think  one  has  to  be  very  careful  here,  it  is  virtually  impos- 
sible and  probably  a  bad  idea  to  so  carefully  specify  precisely  what 
we  will  be  doing  with  a  particular  sum  of  competitive  grant  funds 
that  scientists  are  forced  to  approach  problems  within  a  very 
narrow  framework. 

What  that  means  in  other  words  is  that  scientists  always  have 
latitude  within  even  a  competitive  grant  to  do  things  according  to 
what  th^  see  as  the  most  desirable  way  to  do  them.  If  I  may  sug- 
gest, it  seems  to  me  that  the  (question  of  how  scientists  are  reward- 
ed in  a  broader  sense  is  particularly  pertinent  here,  a  point  that 
my  colleague  just  mentioned  a  moment  ago — one  of  the  ways  in 
which  scientists  are  rewarded  is  that  administrators  tend  to  like  it 
if  scientists  bring  in  a  substantial  amount  of  money  through  com- 
Detitive  grants  or  other  mechanisms. 

But  in  addition  to  that,  scientists  tend  to  be  rewarded  for  doing 
things  that  will  result  in  lots  of  publications  in  scientific  journals 
and  doing  that  in  a  relatively  short  time  context.  What  that  means 
is  that,  even  in  competitive  grants,  and  perhaps  more  so  in  the  case 
of  competitive  grants,  where  we  are  talking  about  a  2-,  3-,  4-year 
time  horizon,  the  tendency  is  going  to  be  focused  on  those  problems 
that  can  be  resolved  within  a  very  short  time  horizon. 

There  may  be  some  advantage,  some  significant  advantage  to 
longer  term  kinds  of  funding  and  in  fact  conventional  plant  breed- 
ing, where  you  may  be  talking  about  10,  15,  20  years  to  develop  a 
new  variety,  has  relied  very  heavily  on  that  kind  of  longer  term 
mechanism. 

So  I  think  you  have  to  look  on  the  one  side  of  what  scientists  see 
as  the  rewards  and  the  other  side  what  are  the  carrots  that  Con- 
gress or  research  administrators  can  provide  to  get  scientists  to 
move  in  a  particular  direction. 

Mr.  Brown.  This  is  a  problem  that  extends  throughout  science, 
not  just  agricultural  science.  I  talk  to  any  number  of  scientists  who 
have  been  very  successful  under  competitive  grant  conditions  fund- 
ing by  NSF  or  NIH  or  other  agencies  who  complain  bitterly  at  the 
amount  of  time  they  had  to  spend  writing  grant  proposals  and 
doing  all  the  other  sorts  of  things  that  they  see  longingly  not  hap- 
pening in  the  formula  grants  system. 

And  they  wish  that  they  had  something  closer  to  that.  Of  course 
neither  ^stem  is  perfect.  Good  science  can  exist  and  flourish  under 
both  conditions  and  it  needs  a  sensitive  management  to  assure  that 
you  are  getting  the  best  science  as  well  as  contributing  to  whatever 
social  goals  we  may  be  trying  to  achieve  at  that  particular  time. 

Another  one  of  those  social  goals  that  you  both  touched  on,  I 
think,  is  the  growing  need  for  some  loosening  of  the  disciplinary 
boundaries  within  science  and  we  had  some  interesting  testimony 
yesterday  reporting  on  the  work  of  the  McKnight  Foundation 
which  was  supporting  basic  plant  science  and  was  usin^  a  certain 
amount  of  its  funds  for  individual  research  and  a  certain  amount 
for  interdisciplinary  group  research  in  order  to  achieve  its  collec- 
tive goals  for  the  improvement  of  science. 

Now.  there  is  no  reason  why  the  Department  of  Agriculture 
couldn  t  do  the  same  thing  as  far  as  I  can  see.  In  other  words,  to 
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encourage  the  interdisciplinary  research  through  either  a  granting 
process  or  even  through  some  more  heavyhanded  process  like 
making  that  a  requirement  or  a  certain  amount  of  the  requirement 
for  continued  levels  of  funding. 

Mr.  Lacy.  By  the  way,  Mr.  Chairman,  there  is  one  example  of 
that  effort  being  done  between  three  Northwestern  States  on  the 
issue  of  soil  conservation  that  I  mentioned  in  my  testimony,  called 
"Solutions  to  Environmental  and  Economic  problems."  It  is  region- 
ally funded  by  the  USDA,  and  includes  natural  and  social  scientists 
in  three  different  States.  It  is  just  the  first  exploration  into  this 
area.  But  I  think  there  needs  to  be  a  mechanism  that  liijks  such 
researjh  projects  to  the  reward  structure  that  those  scientists  are 
participating  in  in  order  to  encourage  it  on  a  long-term  basis. 

Mr.  Brov/n.  Basically,  our  problem  is  not  the  scientists  or  the 
quality  of  the  science,  but  the  goals  towards  which  we  manage  sci- 
entific endeavors— I  am  particularly  intrigued  by  your  remarks 
about  the  impact  of  research  on  the  structure  of  agriculture. 

What  is  the  desirable  structure?  That  is  the  policy  issue  I  don't 
think  any  of  us  has  resolved.  But,  obviously,  we  could,  if  we  could 
solve  the  policy  issue,  direct  research  in  such  a  way  as  to  comple- 
ment that  policy  decision. 

It  doesn't  necessarily  have  to  be  that  research  contributes  to 
large-scale  farming  if  we  didn't  direct  it  in  such  a  way  that  it  did. 

Well,  I  would  like  very  much  to  pursue  these  issues,  but  I  am 
more  interested  in  having  them  opened  up  as  a  part  of  the  record 
so  that  we  would  broaden  our  thinking  a  little  in  connection  with 
next  year's  restructuring  of  the  fafm  bill. 

I  very  much  appreciate  your  contribution  to  that.  Thank  you. 

Mr.  BuscH.  Thank  you. 

Mr.  Lacy.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  Our  next  witness  will  be  Dr.  Perry  Adkisson,  who 
has  been  of  assistance  to  us  before.  He  is  deputy  chancellor  fur  ag- 
riculture at  Texas  A&M.  He  will  talk  about  IPM  and  biocontrol 
progress. 

STATEMENT  OF  PERRY  L.  ADKISSON,  PROFESSOR  OF  ENTOMOL- 
OGY AND  DEPUTY  CHANCELLOR,  TEXAS  A&M  UNIVERSITY 
SYSTEM 

Mr.  Adkisson.  Thank  you,  Mr.  Chairman.  It  is  a  pleasure  for  me 
to  be  here.  I  appreciate  the  invitation  to  appear  before  you  and 
your  committee. 

I  will  be  wearing  two  or  three  hats. 

Mr  Brown.  Just  make  sure  we  know  which  hat  you  are  wearing. 

Mr.  Adkisson.  I  am  going  to  be  wearing  all  three  of  them,  be- 
cause I  need  them  with  my  hairstyle. 

I  am  a  professor  of  entomology,  and  I  am  involved  in  research  in 
addition  to  being  deputy  chancellor,  and  I  am  executive  director  of 
the  Consortium  of  Int^rated  Pest  Management,  CIPM,  a  group  of 
16  major  land  grant  universities  that  are  conducting  research  to 
develop  improved  integrated  pest  management  systems  for  all  the 
pests,  insects,  diseases,  weeds,  and  nematodes  of  several  major 
crops. 
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It  is  a  privilege  for  me  to  appear  before  you  today,  and  I  appreci- 
ate your  inviting  me  lo  testify  on  the  current  status  of  integrated 
pest  management 'and  prospects  and  needs  for  the  futur& 

Integrated  pest  management  is  a  S)^stem  of  pest  control  which 
combines  the  use  of  all  available  tactics— cultural,  chemical,  and 
biological— to  suppress  pests  below  crop  damaging  levels.  It  is  a 
common  sense  approach  to  crop  protection  wihch  works  in  harmo- 
ny with  nature— not  against  it.  Integrated  control  uses  cultural, 
chemical,  and  biological  control  methods  to  attempt  to  suppress 
pests  while  preserving  insect  parasites  and  predators.  That  is  a 
major  point  that  separates  integrated  control  from  chemical  con- 
trol. We  try  to  use  insecticides  sparingly  until  pest  numbers  reach 
crop-damaging  levels.  They  are  used  judiciously  and  selectively  to 
suppress  pest  numbers  with  minimum  damDje  *  i  xatural  enemies 
or  the  environment. 

This  is  not  a  new  concept.  It  has  been  around  for  a  long  time.  It 
was  not  until  the  late  1960's  and  early  1970's,  when  it  became  ap- 
parent that  insecticides  were  having  adverse  effects  on  many  non- 
target  organisms,  that  IPM  was  seen  as  a  way  to  conserve  both 
crop  yields  and  quality  of  the  environment. 

Concomitant  with  the  banning  of  DDT  in  1972,  the  U.S.  Environ- 
mental Protection  Agency  and  the  National  Science  Foundation 
funded  the  first  large  national  project  to  develop  alternate  methods 
to  insecticides  for  crop  protection.  This  project,  entitled  "Principles, 
Strategies,  and  Tactics  of  Pest  Population  Regulation  in  M^jor 
Crop  Ecosystems,"  and  known  as  the  Huffaker  project,  for  its  direc- 
tor. Dr.  Carl  Huffaker  of  the  University  of  California-Berkeley, 
brought  together  more  than  250  scientists  from  18  major  land 
grant  universities  to  develop  IPM  systems  for  six  mjyor  crops. 

Mr.  Brown.  If  I  may  interrupt,  that  is  a  fascinating  bit  of  history 
I  was  not  aware  of. 
Have  there  been  subsequent  efforts  of  a  similar  scale? 
Mr.  Adkisson.  Yes,  sir.  The  Consortium  of  Integrated  Pest  Man- 
agement program  is  also  of  this  scale. 

The  Huffaker  project,  was  funded  through  19V8.  It  was  the  first 
project  to  take  a  holistic  approach.  It  brought  together  operations 
research  specialists  and  computer  specialists  in  an  attem.it  to 
design  research  models  that  simulated  growth  processes  of  plants 
and  insects  and  mites  that  attack  them. 

Using  this,  we  tried  to  identify  the  gaps  in  research  that  we  need 
to  do  in  terms  of  crop-resistant  varieties,  biological  control  process- 
es, and  insecticide  treatments,  to  try  to  develop  a  unified,  integrat- 
ed management  system  that  minimizes  the  use  of  chem'*'^ls.  The 
Huffaker  project  was  terminated  in  1978  and  was  succeeds  by  the 
Consortium  for  Integrated  Pest  Management  project.  And  this  in- 
cluded most  of  the  universities  that  were  involved  in  the  original 
project,  the  Huffaker  project,  except  that  we  tried  to  use  the  knowl- 
edge and  methodologies  we  developed  in  earlier  projects  to  focus  on 

all  pests.  .        .      m,  X. 

The  Huffaker  project  was  an  msect-mite  project.  The  Consortium 
project  focused  on  all  pests  and  their  interactions  as  they  aff.  "ted 
the  crops  that  we  were  working  on,  which  are  alfalfa,  apples, 
cotton,  and  soybeans. 
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^  This  project  was  funded  by  the  EPA  during  1980-1982,  and  then 
in  late  1982  the  funding  was  transferred  by  0MB  over  to  the 
USDA  Cooperative  State  Research  Service.  The  project  will  termi- 
nate early  next  year. 

As  I  mentioned,  the  CIFM  project  built  on  the  systems  approach 
developed  by  the  Huffaker  project.  I  think  these  two  projects  have 
done  more  to  bring  systems  types  of  concepts  and  philosophy  and 
techniques  to  resoarch  than  anything  else. 

The  project  did  two  or  three  things  in  addition  to  what  was  done 
in  Huffaker's  project.  One  thing  we  did  was  place  more  emphasis 
on  breeding  for  pest-resistant  crop  varieties  and  the  use  of  econom- 
ic models  to  analyze  the  impacts  of  new  technologies.  We  had  a 
belief  that  we  had  to  show  farmers  that  any  new  technology  that 
came  in  had  to  be  more  profitable  than  what  they  were  using  or 
they  would  not  use  it. 

The  other  thing  v/e  did  was  we  formally  linked  the  Cooperative 
Agricultural  Extension  Service  pest  management  programs  with 
the  research  programs.  We  did  this  in  an  attempt  to  shorten  the 
lag  time  between  the  development  of  new  control  tectics  and  imple- 
mentation by  farmers.  I  think  we  have  done  that  very  well.  The 
extension  service  has  done  an  excellent  job  training  farmers  in  the 
use  of  IPM  and  in  the  development  of  field  scouting  services.  And  I 
believe  most  of  the  crop  producers  in  the  United  States — at  least 
the  ones  I  talked  to— are  all  aware  of  IPM.  They  don't  always  use 
the  technologies,  but  they  are  aware  of  it. 

Many  critics— and  we  have  a  number  of  them— say  IPM  is  an 
ivory  tower  approach  to  crop  protection;  it  has  never  been  imple- 
mented on  a  large  scale.  But  I  think  the  facts  prove  the  contrary, 
and  history  is  beginning  to  show  that  IPM  has  been  a  very  profita- 
ble way  for  farmers  to  protect  their  crops,  and  it  has  been  imple- 
mented on  a  large  scale. 

We  have  had  a  lot  of  cost-benefit  analyses  made  in  Texas  with 
our  programs,  and  they  show  in  cotton— one  of  the  largest  pro- 
grams—that farmer  profits  can  be  increased  $25  to  more  than  $100 
per  acre  over  conventional  practices.  In  fact,  our  Agricultural  De- 
partment has  estimated  the  value  of  IPM  to  the  state  economy  ex- 
ceeds $300  million  a  year. 

In  the  Northeastern  United  States,  IPM  has  produced  savings  to 
alfalfa  growers  of  $25  to  more  than  $100  an  acre.  That  has  been 
achieved  through  reduced  use  of  pesticides.  In  alfalfa  in  the  North 
Central  region,  it  has  saved  $25  per  acre,  and  insecticide  use  was 
reduced  by  75  percent. 

One  of  the  most  exciting  things  that  came  out  of  the  project  is 
that  the  USC  research  group  on  alfalfa  is  developing  ways  to  in- 
crease returns  by  more  than  $25  per  acre.  In  California  alone,  this 
will  more  than  repay  all  the  State-Federal  funds  expended  on  IPM, 
because,  as  you  know,  alfalfa  is  a  very  expensive  crop  to  plant  and 
get  to  a  stand. 

In  terms  of  environmental  quality  and  savings  to  farmers,  recent 
USDA  statistics  suggest  recently  that  from  1971  to  1982,  insecticide 
use  on  cotton  has  been  reduced  from  73.4  million  pounds  to  16.9 
million.  This  is  a  77  percent  reduction.  And  I  am  happy  to  report  to 
you  that  cotton  is  no  longer  the  largest  consumer  of  pesticides  in 
the  United  States— corn  is. 
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On  grain  sorghum,  the  insecticide  use  has  been  reduced  from  5,7 
million  to  2.5  million  pounds-~a  56  percent  reduction;  and  on  pea- 
nuts,  6  million  to  1  million— an  83  percent  reduction.  So  I  believe 
these  statistics  show  that  we  have  been  successful  in  developing 
IPM  programs  that  reduce  the  use  of  insecticides.  They  have  been 
implemented  on  a  large  scale. 

We  have  done  this  without  any  reductions  in  yield.  In  fact,  in 
some  cases  yields  have  been  increased. 

Economic  analysis  has  been  widely  used  in  IPM  research  to  dem- 
onstrate cost  benefits  of  emerging  technologies  when  compared 
with  old.  In  fact,  the  CIPM  project  is  the  only  large  crop  production 
research  which  project  included  an  economic  research  unit  in  every 
crop  research  team. 

In  addition,  until  recently  the  USDA  Economic  Research  Service 
had  a  substantial  group  involved  in  pt;at^anagement  research  pro- 
viding  quite  a  lot  of  grant  funds  for  efforts  in  the  individual  states 
for  these  types  of  analyses.  But  these  efforts  have  recently  been 
terminated  and,  as  far  as  I  know,  they  are  no  longer  doing  any  re- 
search in  pest  management. 

But,  as  I  mentioned  previously,  I  think  this  has  been  one  of  the 
most  important  contributions  in  getting  farmers  to  adopt  these 
practices.  You  show  an  American  farmer  how  he  can  reduce  cost  or 
increase  the  bottom  line  return,  and  he  will  do  it— and  do  it  very, 
very  quickly.  So  I  think  this  type  of  research  should  be  continued. 

The  priorities  for  research  in  extension  have  been  established  by 
the  research  scientists  and  specialists  working  in  the  field.  They 
have  been  aided  by  farm  advisory  groups  and  pest  management  as- 
sociations. In  addition  to  that  input,  they  have  used  techniques  of 
the  system  scientist  to  develop  computer  models  of  the  systems 
which  identify  knowledge  gaps  that  should  be  filled. 

The  computer  models  have  been  extremely  valuable  to  us  in  sim- 
ulating growth  processes  o.'  nlants  and  impact  of  pests  on  plants 
and  other  environmental  processes,  on  yields  and  on  the  way 
plants  grow.  These  techniques  have  been  highly  successful  in  guid- 
ing research  and  allocating  and  reallocating  funds  to  the  area  of 
highest  priority. 

Still,  much  research  needs  to  be  done  in  IPM.  We  should  contin- 
ue the  momentum  produced  in  the  Huffaker  project  and  CIPM 
project  by  maintaining  their  unique  organizational  structure  for 
managing  complex  multidisciplinary  research  involving  several 
States.  There  is  a  need  to  maintain  the  systems-oriented  research 
teams  that  are  in  place,  and  the  teams  of  economists  working  on 
cost  benefits  of  IPM,  and  the  total  crop  production  system,  as  relat- 
ed to  production  and  environmental  quality. 

We  need  to  keep  in  place  linkages  between  the  IPM  researchers 
and  the  Extensior  Pest  Management  program.  Unfortunately,  it 
appears  that  much  of  this  momentum  will  be  lost  when  the  CIPM 
project  is  terminated  next  year. 

There  are  many  new  areas  of  research  that  can  benefit  from  crop 
protection.  Emerging  biotechnology  may  develop  new  types  of  crop 
varieties  that  are  resistant  or  less  attractive  to  pests.  This  is  an 
area  on  which  we  ought  to  put  a  great  deal  of  funding  and  empha- 
sis. 
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You  have  heard  mentioned  by  previous  speakers  that  there  are 
chances  to  develop  crop  varieties  tnat  can  withstand  environmental 
stress,  such  as  salt  and  salinity,  and  be  resistant  to  certain  herbi- 
cides. We  may  be  able  to  clone  pesticide-resistant  genes  into  insect 
parasites  and  predators.  If  we  could  do  this,  we  could  have  natural 
enemies  that  are  resistant  to  a  pesticide,  which  the  pest  is  suscepti- 
ble to.  This  would  be  a  tremendous  benefit  to  us. 

We  could  also  use  biotechnology  to  produce  more  strains  of  insect 
pathogens  and  perhaps  more  selective  biological  pesticides. 

In  addition  to  biotechnology  aspects,  there  is  more  conventional 
research  to  do,  particularly  on  multiple  pest  interactions  and  pest 
forecasting  and  environmental  modeling,  on  computerized  decision- 
making and  development  of  new  biological  and  cultural  control 
methods.  There  is  also  a  great  deal  needed  to  be  done  on  selective 
use  of  pesticides  to  minimize  development  of  pesticide-resistant 
pest  strains. 

Unfortunately,  in  spite  of  the  results  produced  to  date  and  the 
need  to  continue  the  above  research  in  a  highly  coordinated,  uni- 
fied way,  IPM  is  no  longer  a  high-priority  item  with  Federal  budget 
makers.  Allocations  for  IPM  have  not  been  included  in  recent 
USDA/CSRS  or  Federal  Extension  budget  submissions  to  Congress, 
Indeed,  you  have  had  to  replace  these  at  the  request  of  the  produc- 
ers and  farmers  and  the  scientists  involved  in  the  various  projects. 

In  my  opinion,  this  is  something  that  should  be  corrected.  Some 
provision  should  be  made  for  USDA,  EPA  or  the  National  Science 
Foundation  to  fund  large  consortium  projects  where  the  universi- 
ties can  combine  the  Nation's  best  scientific  talent  to  conduct  re- 
search on  large  national  projects  that  rec[uire  large  multidiscipli- 
nary  resources  not  available  in  any  single  institution. 

In  summary,  we  need  to  develop  some  new  models  for  managing 
agricultural  research  in  this  country.  The  CIPM  model  is  one.  It 
has  been  highly  successful.  But  it  is  not  likely  to  be  continued. 

Thank  you. 

[The  prepared  statement  of  Mr.  Adkisson  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Brown.  Dr.  Adkisson,  I  think  something  is  happening  you 
have  not  been  too  explicit  in.  You  indicated  the  development  of 
IPM  as  a  valuable  resource  for  agricultural  producers,  a  field  in 
which  they  set  their  own  priorities,  I  think  you  have  indicated  here 
basically  in  the  field  they  would  do  that  by  farm  advisory  groups 
and  pest  management  associations. 

In  your  projects,  there  wasn't  a  very  high  participation  by  high- 
level  bureaucratic  structures  as  we  have  set  up  here  in  the  bill. 
Your  structure  seemed  to  work  fairly  effectively,  if  I  read  your 
statement  correctly. 


Mr.  Brown.  And  then  something  has  happened  to  the  priority 
which  either  the  Department  or  the  Congress  has  given  to  this 
field  of  activitv,  maybe  even  at  a  time  when  it  was  beginning  to  be 
particularly  effective. 

What  is  this  line  you  have  here  about  allocations  for  IPM  have 
not  been  included  in  recent  USDA/CSRS  or  Federal  Extension 
budget  submissions.  "Indeed,  they  have  been  replaced  by  Congress 
at  the  request  of  the  producers  and  the  scientists  involved  *  *  *."? 
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Did  you  recommend  they  cut  the  funding  for  that? 
Mr.  Adkisson.  No,  sir.  I  have  been  involved  in  getting  it  reinstat- 
ed. 

Mr.  Brown.  What  is  the  meaning  of  your  statement  here,  then? 

Mr.  Adkisson.  We  have  had  items  in  the  special  grant  funding  in 
the  Cooperative  Extension  Service,  which  has  had  substantial 
funds  for  pest  management  programs.  In  the  USDA  budget  submis- 
sions that  came  to  the  Hill  in  the  last  2  or  3  years,  those  items 
have  been  left  out  of  the  budget.  We  have  had  to  come  back  in  and 
reinstate  those.  Those  of  us— supporters  and  the  farmers  we  work 
with — work  to  get  them  reinstated. 

I  have  been  involved  in  it  for  about  3  years  getting  our  del^a- 
tion  to  help  reinstate  those  funds. 

Mr.  Brown.  I  have  just  had  the  opportunity  within  the  last  year 
to  notice  some  of  this  tremendous  impact  in  California.  Last 
summer,  we  had  hearings  on  cotton  pest  management  in  southern 
California,  which  were  startling  to  me  in  indicating  the  impact 
that  IPM  was  having  on  the  cotton  industry  in  that  section  of  the 
country.  There  was  a  whole  new  breed  of  technical  people  working 
in  the  field  to  inventory  pests  and  to  advise  the  farmer  on  the 
better  use  of  pesticides. 

Where  is  the  resistance  coming  from?  Would  you  care  to  identify 
where? 

Mr.  Adkisson.  I  am  not  sure  I  can  do  that.  I  think  it  is  just  a 
matter  that  

Mr.  Brown.  It  isn't  some  of  your  Texas  chemical  companies  that 
see  a  lost  market? 
Mr.  Adkisson.  No,  sir;  I  don't  think  so. 

We  have  a  similar  program  in  Texas  to  what  you  have  in  Califor- 
nia. We  have  a  lot  of  State  support  for  that  program,  such  as  in 
California.  I  think  it  is  just  a  matter  that  the  emphasis—you  know, 
IPM  has  enjoyed  through  the  seventies  and  early  eighties  sort  of  a 
favored  role,  and  now  biotechnology  has  moved  in  and  we  are  no 
longer  

Mr.  Brown.  You  are  saying  that  some  people  are  treating  it  as  a 
sort  of  a  fad  being  replaced  by  another  fad;  is  that  right? 
Mr.  Adkisson.  Yes,  sir. 

Mr.  Brown.  That  is  not  a  proper  way  to  treat  a  scientifically 
valid  strategy  for  improving  agricultural  production. 
Mr.  Adkisson.  That  is  true. 

I  think,  as  one  of  the  previous  speakers  indicated,  it  has  provided 
the  model  for  organizing  and  managing  multidisciplinary  research 

Mr.  Brown.  That  is  precisely  the  direction  we  need  to  go. 

Mr.  Adkisson.  Precisely  the  direction  we  need  to  go,  yes. 

Mr.  Brown.  I  still  don  t  quite  understand.  Personally,  within  the 
structure  of  Congress,  I  never  did  feel  that  IPM  had  really  caught 
on  as  much  as  I  would  like  to  have  seen  it  catch  on. 

I  would  agree  with  you  that  it  enjoyed  a  certain  level  of  support, 
which  seems  to  have  faded.  But  this  lower  congressional  priority 
was  out  of  ignorance  more  than  anj^hing  else. 

''Ir.  Adkisson.  Yes. 

i>.  Brown.  I  can't  believe  that  at  the  high  levels  of  our  Depart- 
ment of  Agriculture  that  same  feeling  would  prevail. 
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Mr.  Adkisson.  I  don't  want  to  believe  it,  either.  But  I  am  telling 
you  that  it  is  true;  and  that  in  the  budget  submission  for  the  1985 
budget  that  came  out  of  the  Department  of  Agriculture,  the  funds 
for  IPM  in  both  the  federal  extension  service  and  in  the  CSRS  Spe- 
cial Grants  Program  were  omitted  and  have  been  reinstated,  be- 
cause I  was  just  today  with  Congressman  Hightower  to  check  the 
status  of  that.  He  reported  th3y  were  successful  in  reinstating  it. 

Mr  Brown.  There  are  wheels  within  wheels;  sometimes  the  de- 
partment does  the  right  thing  and  Congress  does  the  wrong  thing. 
And  sometimes  it  is  the  other  way  around.  I  am  never  quite  sure 
which  is  which. 

Mr  Adkisson.  Anyway,  as  you  know  from  visiting  with  the  Cali- 
fornia program,  and  in  Kentucky  and  many  other  places,  the  suc- 
cess is  beginning  to  show  up.  In  the  long  term,  success  is  good;  and 
you  sure  can't  argue  with  the  kinds  of  figures  that  are  coming  out 
on  the  economics  and  on  the  environmental  issues. 

Mr.  Brown.  1  am  extremely  interested  in  this  history  on  this 
very  significant  area  of  scientific  research,  and  I  will  try  and  look 
into  it  a  little  further  myself  and  see  if  we  can  help  to  correct  that. 

But  1  am  also  quite  interested  in  the  implications  of  this  on  the 
processes  for  agricultural  research  planning.  It  bears  very  directly 
on  that. 

Mr.  Adkisson.  1  think  that  is  very  important,  and  I  hope  that 
you  will  look  into  that. 

Mr.  Brown.  Thank  you  very  much.  Dr.  Adkisson,  for  your  excel- 
lent testimony. 

Mr.  Adkisson.  Thank  you,  sir. 

Mr  Brown.  Our  last  witness  will  be  Dr.  Jerome  Weber,  and  he 
will  contribute  to  our  understanding  of  the  same  general  area. 

STATEMENT  OF  JEROME  B.  WEBER,  PROFESSOR,  CROP  AND  SOIL 
SCIENCE  DEPARTMENTS,  NORTH  CAROLINA  STATE  L'NIVERSITY 
Mr.  Weber.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  You  don't  need  to  read  this  whole  statement.  Dr. 
Weber,  if  you  don't  feel  like  it. 

Mr.  Weber.  1  am  certainly  not  going  to,  Mr.  Chairman.  I  will 
summarize. 

Mr.  Brown.  I  will  put  the  whole  thing  in  the  record,  and  you  can 
highlight  it  for  me,  if  you  wMl. 
Mr.  Weber.  All  right. 

My  position  at  North  Carolina  State  University  was  created  in 
1962  by  funds  from  State  and  Federal  sources  initiated  by  the  ap- 
pearance of  Rachel  Carson's  book,  "Silent  Spring."  My  initial 
duties  were  to  stress  the  processes  involved  in  the  fate  and  behav- 
ior of  herbicides  in  the  environment.  I  was,  in  effect,  to  be  the 
devil's  advocate  with  respect  to  the  environmental  safety  of  agri- 
culture pesticides. 

For  the  past  22  years,  I  have  carried  out  this  assignment  and 
published  over  100  research  publications  in  scientific  journals  and 
books  My  consulting  activities  have  taken  me  to  many  countries 
and  have  involved  environmental  problems  caused  by  toxic-organic 
chemicals,  including  pesticides. 
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I  will  move  to  my  testimony.  It  is  my  understanding  that  I  am  to 
provide  members  of  this  subcommittee  with  information  concern- 
ing  the  environmental  safety  of  pesticides  and  future  needs  and  op- 
portunities. To  do  this,  I  have  asked  myself  eight  essential  ques- 
tions concerning  pesticides.  I  will  attempt  to  provide  you  with  my 
answers  to  these  questions,  and  will  be  citing  approximately  100 
references  as  documentation. 

Answers  to  the  first  questions  are  primarily  historical,  and  I  will 
not  touch  on  them  in  my  oral  presentation.  Because  of  the  shortage 
of  time,  I  would  like  to  skip  to  question  No.  5. 

I  will  say  that  I  think  it  is  somewhat  fortunate  that  the  book 
''Silent  Spring"  and  the  other  8  or  10  books  like  it  that  question 
pesticide  use  in  the  environment  came  along  because,  at  the  time, 
we  were  very  strongly  involved  in  applied  research  in  agriculture 
with  not  as  much  basic  research  as  we  probably  should  have  had; 
and  if  they  had  not  appeared  when  they  did  and  criticized  us,  we 
would  still  have  with  us  DDT  and  all  the  other  chlorinated  hydro- 
carbons and  some  of  the  others,  perhaps.  We  might  have  changed 
that,  but  I  am  not  sure. 

In  question  5,  I  ask  the  question:  Are  the  pesticides  presently 
b«>ing  used  safe  to  the  environment?  Considering  the  extensive  and 
critical  evaluation  of  pesticides  in  the  environment  by  both  scien- 
tists and  nonscientists  alike,  as  exemplified  by  the  nearly  200  books 
published  and  cited  in  the  reference  section  of  this  testimony,  one 
would  have  to  conclude  that  although  some  environmental  prob- 
lems occasionally  occur,  pesticides  by  and  large  are  environmental- 
ly safe  to  use. 

It  is  true  that  some  of  the  early  pesticides,  ^uch  as  the  chlorinat- 
ed hydrocarbons  and  toxic  heavy  metal  compounds,  did  have  ad- 
verse effects  on  the  environment.  But  these  materials  have  been  re- 
moved from  the  marketplace,  or  are  registered  for  restricted  use 
only. 

It  is  not  possible  for  me  to  provide  the  members  of  these  hear- 
ings with  an  ironclad  100  percent  guarantee  of  the  environmental 
safety  of  all  presently  used  pesticides,  and  there  are  two  reasons 
for  this;  First,  I  do  not  have  access  to  all  the  information  regarding 
the  properties  of  all  the  pesticides,  as  I  discussed  in  question  No,  4, 
And,  secoL  1, 1  did  not  have  time  to  adequately  examine  all  the  in- 
formation available. 

The  best  thing  I  can  do  is  compare  the  relative  environmental 
toxicity  of  a  sizable  number  of  presently  used  pesticides  using  a 
scheme  that  I  developed  about  8  years  ago  and  which  I  published 
in  the  Journal  of  Environmental  Science  and  Technology.  The 
scheme  is  based  on  four  key  factors.  There  are  many  other  factors 
which  could  have  been  included,  and  these  are  just  used  as  an  ex- 
ample to  allow  one  to  compare  environmental  safety  of  an  assort- 
ment of  pesticides. 

The  first  factor  is  acute  oral  toxicity  to  rats,  which  gives  one  an 
indication  of  the  mammalian  toxicity  to  wildlife. 

Second  is  the  acute  toxicity  to  the  most  sensitive  fish  species 
tested,  which  gives  an  indication  of  the  toxicity  to  aquatic  wildlife. 

The  third  factor  is  the  longevity  in  the  soil,  which  gives  one  an 
idea  of  how  long  the  chemical  persists. 
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The  last  factor,  the  bioaccumulation  by  aquatic  organisms,  gives 
us  an  indication  of  biomagnification  potential  in  wildlife. 

The  relative  environmental  safety  of  a  selected  number  of  ap- 
proximately 60  commonly  used  pesticides  is  presented  in  table  1. 
Using  my  scheme,  the  most  environmentally  toxic  chemical  would 
have  a  value  of  16;  and  a  chemical  with  the  least  environmental 
toxicity  would  have  a  value  of  4. 

The  mean  value  for  the  chlorinated  hydrocarbon  insecticides  is 
13.9,  but  it  ranges  from  12  to  15.3.  These  chemicals  have  been  dis- 
continued or  are  restricted  use  materials.  All  of  the  other  presently 
used  pesticides  have  much  lower  environmental  toxicity  values 
that  range  from  4.4  to  10.4. 

Does  ttiis  mean  that  the  presently  used  pesticides  are  environ- 
mentally safe?  Not  exactly.  What  it  means  is  that  the  old  pesticides 
that  were  implicated  in  the  environmental  problems  have  environ- 
mental toxicity  values  two  to  four  times  those  of  the  more  recently 
developed  chemicals  which  we  are  presently  using. 

Question  6  asks:  Are  pesticides  having  an  adverse  effect  on  long- 
range  soil  fertility?  This  question  I  ask  because  I  am  getting  asked 
the  same  question  more  and  more  by  the  public  and  by  my  stu- 
dents. 

One  example  I  quote  is  a  newspaper  article  which  appeared  in 
the  Dallas  Morning  News  and  also  appeared  in  the  Raleigh  Observ- 
er. It  said  that  pesticides  may  damage  soil  but  the  farmers  are 
forced  to  use  them.  The  article  cited  Dan  Langford,  a  cotton-wheat 
farmer  who  says  that  pesticides  are  killing  the  soil.  It  cited  Ron 
Carroll,  an  assistant  director  of  environmental  studies  at  Baylor 
University,  saying  pesticides  may  be  seriously  damaging  the  deli- 
cate chemical  composition  of  the  soil  and  reducing  long-term  soil 
productivity. 

In  the  same  article,  Jim  Hightower,  Texas  agricultural  Cur>mis- 
sioner,  stated  that  pesticides  poison  the  land  and  mess  up  Mother 
Nature.  Well,  this  article  is  quite  typical  of  many  I  have  read  over 
the  past  22  years,  and  I  have  asked  myself  many  times:  Are  these 
claims  valid?  What  is  the  evidence  for  them?  I  have  searched  the 
literature  for  evidence,  to  back  up  the  claims  stated;  but  I  have 
been  unable  to  find  any.  And  I  can  only  conclude  that  the  claims 
are  based  on  primarily  speculation. 

The  hundreds  of  articles  that  I  have  examined  and  the  numerous 
books  published  by  experts  in  the  field  convince  me  that  pesticides 
which  are  presently  being  used  are  as  safe  to  the  environment  as 
commonly  used  pharmaceuticals  are  to  human  health.  For  both  ex- 
amples, misuse  can  lead  to  disaster;  proper  aae  can  lead  to  great 
benefits. 

To  comment  on  soil  fertility  effects,  I  v^ould  like  to  say  that  soil 
fertility  is  defined  as  the  capability  of  sustaining  abundant  plant 
growth;  thus,  chemicals  which  affect  soil  fertility  might  affect  one 
or  more  of  a  number  of  processes. 

I  will  delete  a  great  deal  of  the  literature  citations  and  summa- 
rize bv  saying  that  pesticides  have  been  shown  to  affect  populations 
of  soil  bacteria,  fungi,  and  mtinomycetes,  affect  ammoniafication, 
ritrification,  denitrification,  and  N2-fixation  processes,  rhizobia  and 
legume  nodulation,  free-living  organisms,  soil  pathogens  and  their 
antagonists,  algae,  cellulolytic  activity  and  organic  matter  degrada- 
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tion,  respiration  activity  and  other  enzymatic  activity.  Most  chemi- 
cals even  at  normal  rates  have  some  form  of  effect  on  microbial  ac- 
tivity. In  most  cases,  the  effects  noted  are  transient,  lasting  only  a 
few  days  or  few  weeks. 

It  should  be  pointed  out  that  soil  microflora  are  responsible  for 
90  percent  of  the  biological  respiration  activity  in  the  soil,  and 
these  microorganisms  are  very  resilient.  Recolonization  of  pesti- 
cide-treated soils  does  eventually  occur  in  all  cases. 

There  is  little  evidence  to  show  that  pesticides  have  produced  or 
are  producing  any  long-range  adverse  effects  on  many  soil  process- 
es on  which  soil  fertility  depends.  There  is  an  abundance  of  evi- 
dence to  show  that  the  pesticides  which  are  presently  in  use  offer  a 
great  many  benefits  at  a  very  minimal  risk.  , 

In  question  7,  I  ask:  How  does  pesticide  use  fit  into  agricultural 
production  systems  like  conservation  tillage  and  organic  farming? 

With  the  renewed  interest  in  conservation  tillage— otherwise 
known  as  no-till,  minimum-till,  and  reduced-till— in  order  to  con- 
serve fuel  and  minimize  soil  erosion  and  water  losses,  pesticides 
must  fit  or  new  pesticides  must  be  developed  to  fit.  This  renewed 
interest  in  conservation  tillage  and  the  use  of  good  soil  conserva- 
tion practices  is  a  step  in  the  right  direction. 

Farmers  ought  to  oe.  encouraged  and  offered  financial  induce- 
ments to  use  these  practices,  because  both  the  soil  and  agricultural 
chemicals  should  be  kept  on  the  land.  Pesticides,  in  coixjunction 
with  other  pest  control  methods,  will  be  as  necessary  for  the  con- 
tinued production  of  crops  as  pharmaceuticals  are  for  the  contin- 
ued maintenance  of  human  and  animal  health. 

Question  8:  What  needs  to  be  done  to  assure  that  pesticides  are 
not  adversely  affecting  the  environment? 

It  is  my  opinion  that  several  tasks  need  to  be  carried  out  to 
ensure  a  high  margin  of  safety  regarding  pesticides  and  the  envi- 
ronment. First,  industry  should  be  encouraged  to  complete  the 
characterization  of  the  chemical,  biolo^cal,  and  environmental 
properties  of  each  of  their  respective  pesticides. 

Second,  governmental  agencies  like  the  Environmental  Protec- 
tion Agency  should  be  encouraged  to  assemble  this  information 
into  a  handbook  somewhat  similar  to  Karel  Verschueren's  environ- 
mental handbook  for  organic  chemicals. 

Third,  this  information  should  be  used  to  prepare  newsy  articles 
for  tne  public  regarding  the  environmental  safety  of  pesticides. 
This  would  help  dispel  some  of  the  public  concern  about  the  envi- 
ronmental safety  of  pesticides. 

Fourth,  research  should  be  initiated  to  develop  a  much  more  ac- 
curate soil  test  on  which  to  base  pesticide  rate  recommendations. 
The  new  test  should  thus  become  standard  in  all  soil  testing  lab- 
oratories. The  present  use  of  soil  organic  matter  content,  as  d^^ter- 
niined  by  differing  anc  unstandardized  methods,  and  used  in  con- 
junction with  soil  texture,  is  wholly  inadequate.  A  new,  accurate 
soil  test  would  assure  that  pesticides  would  oe  applied  at  optimum 
rates  which  would  control  the  target  pest  most  economically  and 
then  dissipate  safely. 

Fifth,  university  soil  science  departments  should  be  encouraged 
to  initiate  new  research  projects  that  delve  deeply  into  the  basic 
chemistry  of  soil  humic  matter  and  examine  potential  benefits 
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from  added  organic  substances  which  are  present  or  which  are 
added  to  soils.  The  soil  organic  matter  project  should  also  examine 
any  benefits  which  might  be  derived  from  the  organic  farming  phi- 
losophy. 

Organic  matter  added  to  soil  has  long  been  known  to  have  bene- 
ficial  effects  on  soil  aeration,  nutrition,  water  holding  capacity  and 
other  soil  parameters.  Its  merits  and  costs  should  be  seriously  ex- 
amined  by  scientists. 

Mr.  Chairman,  I  think  that  will  end  my  testimony.  And  I  would 
be  happy  to  answer  any  questions,  if  I  can. 

[The  prepared  statement  of  Mr.  Weber  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  All  right.  Thank  you. 

I  notice  you  cite  Jamie  Whitten's  book,  which  I  have  not  read 
yet,  but  I  better  read  it  because  it  will  probably  give  me  a  clue  as 
to  what  kind  of  help  we  can  expect  from  him  in  certain  of  these 
research  areas. 

Mr.  Weber.  I  think  he  made  good  suggestions  in  the  book.  I 
think  it  is  interesting  to  see  the  series  of  environmental  books 
which  followed  "Silent  Spring,"  like  "Before  Silent  Spring,"  and 
"Since  Silent  Spring." 

I  expect  with  the  new  introduction  of  biological  techniques  that 
sooner  or  later  we  will  probably  ^see  a  book  entitled  "Weird  Winter; 
Strange  Spring,"  if  things  happen  as  they  have  happened  in  the 
past. 

Mr.  Brown.  You  have  not  cited  Aldo  Leopold's  "Sand  County  Al- 
manac,** have  you,  anywhere? 
Mr.  Weber.  1  don't  believe  I  have. 

Mr.  Brown.  I  am  fascinated  by  your  statement.  Dr.  Weber.  I 
don't  think  I  have  seen  anyone  who  has  had  as  lengthy  a  profes- 
sional relationship  to  this'question  of  pesticide  impacts  in  any  of 
the  people  who  have  appeared  before  the  committee.  You  have 
been  in  this  almost  since  the  beginning  of  pubMc  concern  about  the 
area. 

Mr.  Weber.  That  is  true,  Mr.  Chairman. 

Mr.  Brown.  What  has  this  done  to  your  social  and  professional 
life?  Have  you  managed  to  steer  clear  of  

Mr.  Weber.  Since  I  tend  to  be  a  bit  outspoken,  it  probably  kept 
me  from  the  job  which  I  have  to  do.  But  normally  I  have  sympathy 
for  both  the  environmentalists  and  agriculturalists,  and  I  think  if 
we  had  had  a  little  more  support  in  basic  research  in  the  1960*s,  we 
probably  wouldn't  have  needed  a  "Silent  Spring"  to  stir  us  up  and 
examine  what  v/e  were  doing  with  pesticides. 

I  think  maybe  this  is  still  part  of  our  problem.  I  see  the  old  tradi- 
tional agricultural  areas  restricting  newer  things,  such  as  we  have 
a  strong  consulting  philosophy  in  agriculture  because  of  our  exten- 
sion  service  that  is  sort  of  preventing  some  of  us  from  contributing 
to  other  areas.  For  example,  I  know  a  great  deal  about  organic 
toxicants,  many  of  which  are  present  in  sewage  sludge,  being  put 
on  land.  The  engineers  are  consulting  on  these  problems  pretty 
commonly,  and  I  would  like  to— I  am  sure  I  could  contribute  great- 
ly,  but  I  am  being  thwarted  in  my  interests  in  that  area. 

Mr.  Brown.  Have  you  identified  the  source  of  your  thwart? 
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Mr.  Weber.  Oh,  yes.  But  I  would  rather  not— I  would  rather 
leave  him  unnamed,  if  you  don't  mind. 

Mr.  Brown.  I  will  not  press  it  too  much,  I  think  you  suffer  a 
problem  from  trying  to  maintain  an  unbiased  and  objective  scien- 
tific attitude  in  this  area,  and  you  make  nobody  happy  in  this  proc- 
ess 

Mr.  Weber.  That  is  true.  It  has  been  that  way  really  from  the 
beginning.  When  I  served  on  other  committees  in  terms  of  ecology, 
and  with  other  biologists,  they  tend  to  think  of  me  as  the  industry 
pawn  perhaps  because  I  work  with  pesticides. 

On  the  other  hand,  years  ago  when  I  first  began  to  look  at  pesti- 
cides from  the  standpoint  of  their  safety,  the  industry  looked  at  me 
as  some  environmental  nut.  So  I  have  had  to  do  my  best  to  objec- 
tiv(,ly  examine  both  sides  of  the  coin.  I  think,  strangely  enough,  we 
ha-^e  come  out  of  this  very  well.  Even  if  people  don't  like  what  thev 
hear,  if  ultimately  it  doesn't  stop  them  from  eating  and  it  doesnt 
interfere  with  their  life  too  severely,  they  should  go  on  and  just 
accept  a  little  ciiticism  and  straighten  out  their  situation.  I  think 
we  have  done  that  pretty  well. 

Mr.  Brown.  I  have  some  problems  with  some  of  your  statements, 
and  I  will  mention  a  couple  of  them  just  to  see  how  you  react  to  it. 

You  have  notQd  that  the  large-scale  application  of  pesticides  and 
insecticides,  and  so  on,  may  have  an  effect  on  the  microbial  activity 
in  soil.  And  you  seem  to  come  to  the  conclusion  that  this  is  not  a 
serious  effect.  You  say,  in  most  instances  the  effects  are  transient 
and  lasting  a  few  days  or  few  weeks.  You  do  note  the  importance  of 
soil  microflora  to  the  health  of  the  soil  in  general. 

Mr.  Weber.  Yes. 

Mr.  Brown.  You  say  there  is  little  evidence  to  show  that  pesti- 
cides have  produced  or  are  producing  any  long-range  adverse  effect 
on  the  many  soil  processes  on  which  soil  fertility  depends. 

I  am  not  an  expert  in  this  field,  but  it  has  been  said  repeatedly 
before  this  subcommittee  that  we  have  an  inadequate  scientific 
knowledge  of  microbiological  activity  in  soils.  You  are  making  a 
statement  which  seems  to  imply  that  we  do  have  that  knowledge. 

Mr.  Weber.  Mr.  Chairman,  the  only  qualification  I  have  is,  I  am 
basing  it  on  the  information  that  is  presently  out  there.  I  certainly 
agree  with  you  that  we  need  a  great  deal  more  work  done  on 
microbiology. 

Mr.  Brown.  You  said  that  in  your  statement.  I  am  reminded  of 
the  many  statements  that  we  have  had  over  the  period  of  consider- 
able years  now  that  chemicals  such  as  EDB,  for  example,  had  no 
effect  on  soils.  And  then,  all  of  a  sudden,  we  banned  it  because  we 
were  finding  that  it  was  penetrating  the  water  table;  it  was  getting 
into  drinking  water;  and  it  was  getting  into  underground  aquifers, 
and  it  had  a  very  serious  effect. 

The  original  statement  about  EDB  was  made  only  because  we 
didn't  have  enough  information.  I  am  questioning  whether  you 
have  enough  Information  to  make  the  statement  that  you  have 
made? 

Mr.  Weber.  No,  I  don't.  What  we  need  to  do  is  complete  the  envi- 
ronmental information  on  pccticides.  As  a  matter  of  fact,  about  5 
years  before  Temik  caused  a  problem  in  Long  Island,  I  consulted 
with  individual?  about  the  matter  and  predicted  that  that  was 
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going  to  happen.  And  it  happened.  It  was  a 'situation  where  a  com- 
pound .vas  extremely  water  soluble,  used  in  a  soil  with  no  colloids 
to  bind  it,  and  it  moved  and  was  persistent  in  underground  waters. 
EDB  falls  into  the  same  category. 

This  Handbook  of  Organic  Chemicals  that  Karel  Verschueren 
has  put  out  has  a  great  deal  of  information  on  organic  chemicals 
and  pesticides,  EDB's  and  others.  What  we  need  is  a  similar  pack- 
age about  pesticides  that  we  could  make  the  statement  even  more 
definite  than  I  have. 

We  are  going  to  continue  running  into  problems  of  pesticides 
simplj  because  I  know  of  the  water  solubility  of  some  herbicides 
used  as  sterilants,  I  know  the  rates  and  cases  where  they  are  used 
relatively  in  high  amounts.  Some  work  only  by  getting  into  the  soil 
5  or  10  feet.  When  they  get  that  far  in,  they  are  bound  to  show  up 
in  water  somewhere.  So  I  would  expect  that  we  are  going  to  contin- 
ue to  have  individual  problems. 

But  we  are  talking  about  literally  tons  of  materials  used  on  thou- 
sands of  acres  for  the  benefit  of  food  production.  Environmentally, 
I  can  say  that  they  are  about  as  safe  as  many  of  the  other  types  of 
pharmaceuticals  and  medications  we  use. 

We  will  certainly  continue  to  have  problems.  We  are  certainly 
going  to  need  to  continue  basic  research  to  evaluate  them,  just  as 
we  are  going  to  need  the  research  to  evaluate  these  new  biotechno- 
logical  changes  that  we  are  making. 

I  foresee  the  same  thing  happening  with  the  new  plant  growth 
regulators  and  the  chemicals  that  increase  yields  and  shorten 
plants  and  have  tremendous  modifications  of  plants. 

I  think  just  listening  yesterday  and  today  on  the  philosophy  of 
surpluses  and  food  production  and  all,  these  new  chemicals  that 
are  going  to  change  plant  growth  patterns,  flowering  habits, 
amount  of  seed  produced  and  all  the  rest,  in  conjunction  with  bio- 
logical techniques— for  example,  genetic  engineering  and  so  on— 
are  going  to  have  a  big  effect  on  farm  surpluses— certainly  increase 
the  yields  to  feed  a  lot  of  people. 

But  at  what  cost  and  risk?  I  certainly  hope  the  USDA  and  Con- 
gress continue  to  support  the  basic  research  which  I  felt  didn't 
have  the  support  it  needed  for  quite  a  few  years. 

Mr.  Brown.  The  posture  you  have  described  is  one  which  I  think 
we  take  in  this  subcommittee.  Some  of  us  are  a  little  more  proen- 
vironmental;  some  a  little  more  proproduction-oiiented.  All  of  us 
have  seen  in  these  rapidly  changing  times  new  generations  of  tech- 
nology in  which  invariably  we  were  told  the  effects  would  be  bene- 
ficial and  not  to  worry;  everything  would  be  taken  care  of.  And, 
just  as  invariably,  we  found  we  didn't  have  enough  information  to 
make  that  statement.  Sometimes  it  was  relatively  simple  informa- 
tion. 

The  case  of  EDB  is  not  a  complex  research  problem;  it  is  a 
simple  matter  of  not  having  sufficient  monitoring  capability  or  the 
foresight  to  anticipate  certain  mechanical  things  that  would 
happen,  you  might  say. 

Mr.  Weber.  That  is  true. 

Mr.  Brown.  The  problem  of  some  of  these  products  of  the  new 
biotechnology  are  far  more  complex.  And  the  problem  of  insecti- 
cides on  the  microbial  activity  in  the  soil  is  probably  far  more  com- 
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plex  than  the  EDB  type  problem  for  which  a  great  deal  of  research 
is  needed  before  you  can  assert  anything  with  any  degree  of  cer- 
tainty. 

What  we  are  trying  to  do,  I  think,  is  to  get  into  a  posture  where 
we  anticipate  these  things  a  little  better  than  we  have  in  the  past, 
and  have  a  knowledge  base  on  which  we  can  make  policy  judg- 
ments. 

Mr.  Weber.  I  would  hope  that  we  had  learned  something  from 
"Silent  Spring."  But  I  am  not  sure. 

I  have  the  same  apprehension  that  you  do  that  we  are  advancing 
rapidly,  being  assured  everything  is  rosy;  but,  on  the  other  hand,  I 
think  the  articles  that  I  just  mentioned  here  and  the  books,  and 
Rachel  Carson's  book— she  did  her  best  to  make  the  situation  look 
much  worse  than  it  might  have  been,  and  she  had  a  reason  to  do 
that.  She  wanted  to  catch  our  attention,  and  she  did  it  very  effec- 
tively. 

Mr.  Brown.  That  is  the  tendency  of  all  popular  publications. 
They  have  to  be  a  little  more  emphatic  than  the  facts  justify  in 
order  to  sell  the  books  or  the  newspapers  or  magazines  or  televi- 
sion shows,  or  whatever  it  is.  That  is  why  we  need  more  scientists 
having  an  input.  Scientists  never  make  those  kinds  of  mistakes, 
you  know. 

Mr.  Weber.  Of  course,  not. 

One  comment  to  that:  I  think  there  are  many,  many  scientists  in 
the  country  who  could  make,  and  who  would  be  willing  to  contrib- 
ute opinions  and  information  to  governmental  agencies  much  more 
so  than  they  do.  I  know  in  our  case,  we  had  a  PCB  spill,  and  there 
were  numerous,  scientists  who  could  have  contributed  to  that  in 
how  it  could  be  handled.  A  lot  of  them  just  didn't  want  to  volun- 
teer because  we  have  other  things  we  like  to  do.  But  I  am  certain  if 
any  of  our  Congressmen  had  called  them  up  and  asked  them,  they 
would  have  been  happy  to  contribute  information  to  that  problem, 

Mr.  Brown.  I  am  sure  that  what  you  say  is  true,  although  there 
are  occasions  in  which  we  find  that  there  are  problems  arising  be- 
cause of  a  scientist's  desire  not  to  alienate  certain  powerful  con- 
stituencies  that  maybe  he  is  benefitting  from.  And  the  classic  case 
we  have  of  a  few  years  back,  in  California,  was  the  case  of  a  major 
oil  spill  off  the  coast  and  we  could  find  very  few  petroleum  geolo- 
gists who  would  be  willing  to  engage  in  objective  consultation  with 
respect  to  the  effects  of  a  mjyor  oil  spill.  Their  money  came  from 
the  oil  companies — not  from  public  sources. 

I  know  that  this  is  an  isolated  instance,  but  it  is  something  that 
we  do  have  to  be  concerned  about.  And  you  have  probably  run  into 
phenomena  of  that  sort  yourself. 

Mr.  Weber.  I  think  so,  because  when  Rachel  Carson  first  ap- 
peared, I  found  that  most  of  the  agriculturalists  had  not  read  the 
book  but  they  were  adamant  in  saying  she  didn't  know  what  she 
was  talking  about.  Of  course,  I  probaoly  might  not  have  read  it 
except  it  was  required  in  the  course  I  took.  And  after  I  read  it,  I 
understood  she  was  not  particularly  against  pesticides— more 
against  the  way  we  used  them,  in  the  indiscriminate  use  of  them 
rather  than  waiting  until  we  really  had  a  pest  problem. 

But  I  suggested  that  some  of  the  industry  who  had  some  prob- 
lems invite  some  ecologists  and  other  consultants  in  to  get  some  in- 
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formation,  not  because  they  wanted  to  hear  what  these  people  had 
to  say  but  because  they  might  be  able  to  use  the  information  that 
they  had  in  their  brains.  In  other  words,  you  want  some  informa« 
tion  whether  it  is  good  or  bad.  Sometimes  you  don't  like  to  hear 
v;hat  you  are  about  to  hear;  but  if  it  is  going  to  be  of  benefit  to  you, 
you  better  listen  to  it. 

Mr.  Brown,  I  have  enjoyed  very  much  your  presentation.  Dr. 
Weber.  Your  statement  is  certainly  going  to  be  very  valuable  to  the 
committee.  We  appreciate  your  patience  in  remaining  with  us  as 
long  as  you  have,  and  we  look  forward  to  keeping  in  touch  with 
you. 

Mr.  Weber.  Thank  you  very  much. 
Mr.  Brown.  The  subcommittee  will  be  adjourned. 
[Whereupon,  at  4:10  p.m.,  the  subcommittee  adjourned,  subject  to 
the  call  of  the  Chair.] 
[Material  submitted  for  inclusion  in  the  record  follows:] 
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STATEMENT  OF  DR.  H.  ROALD  LUND,  DEAN  AND  DIRECTOR, 
COLLEGE  OF  AGRICULTURE »  NORTH  DAKOTA  STATE  UNIVERSITY 

The  Joint  Council  on  Food  and  Agricultural  Sciences  was  established  In  1977 
to  encourage  and  coordinate  research,  extension  and  higher  education 
activities  In  the  food  and  agricultural  sciences.   This  role  was 
strengthened  In  the  Agriculture  and  Food  Act  of  1981,  which  directed  the 
Department  to  Improve  the  planning  and  coordination  of  research,  extension 
and  higher  education  within  the  public  and  private  sectors  and  to  relate 
the  federal  budget  process  to  the  overall  functioning  of  the  system.  The 
Joint  Council  Is  the  only  group  which  brings  together  high  level 
administrative  officers  representing  these  various  diverse  segments  of  the 
research  and  education  system  for  the  purpose  of  planning  and  coordination. 

One  of  the  strengths  of  the  U.S.  food  and  agriculture  research  and 
education  system  Is  Its  diversity.   This  permits  relatively  rapid  responses 
at  local,  state,  regional  and  natloiial  levels  to  the  varied  problems  facing 
food  and  fiber  production,  processing  and  distribution  In  the  U.S.  The 
diversity  of  the  system  occasionally  leads  to  the  perception  that  research 
and  education  are  not  coordinated.   One  role  of  the  Joint  Council  Is  to 
facilitate  coordination  of  various  functions  and  performers.   The  Joint 
Council  cannot  dictate  the  activities  of  the  performers,  but  It  can  provide 
and  ha'  provKled  leadership  based  on  national  priorities  for  food  and  fiber 
production. 

National  data  bases  for  research,  extension  and  higher  education  have  been 
and  are  being  established  to  provide  benchmarks  for  activities  In  these 
areas.   The  current  research  Information  system  (CRIS),  a  national  data 
base  of  all  research  conducted  by  the  State  Agricultural  Experiment 
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Stations  and  the  Agricultural  Research  Service  h&s  been  In  existence  since 
1966.   This  system  provides  Information  on  cooodltles,  research  problem 
areas,  fields  of  science  and  whether  the  research  Is  applied  or 
fundamental.  This  system,  accessible  on  line  to  agricultural  researchers, 
provides  a  mechanism  for  coordination  of  research.   The  Cooperative 
Extension  Service  has  recently  begun  a  new  accountability  and  evaluation 
system  in  which  State  Cooperative  Extension  Services  submit  four-year  plans 
of  work.   The  higher  education  system  Is  making  significant  progress  in 
delivering  a  national  food  and  agriculture  education  information  system. 
Data  bases  in  research,  extension  and  education  are  essential  to  monitor 
progress  and  to  provide  the  information  needed  for  a  national  overview  as  a 
guide  for  the  budgeting  procedure. 

Recently  the  Joint  Council  office  prepared  two  reports  which  will 
undoubtedly  improve  the  overall  effectiveness  of  the  food  and  agricultural 
system.   The  first,  the  Needs  Assessment  Reference  Document,  is  a  300-page 
report  that  contains  IS  separate  papers  authored  by  40  nationally  prominent 
scientists  and  administrators,  both  state  and  federal.   The  second  report, 
the  Needs  Assessment  Summary  Document,  is  a  75-page  summary  of  the 
referenc.  dociment,  and  has  been  distributed  widely  in  the  food  and 
agriculture  science  and  education  System.   An  agricultural  college  dean  in 
a  neighboring  state  called  this  ''the  most  clear,  concise,  complete 
statement  on  this  subject  I  have  seen"  and  further  "it  is  packed  with 
vital,  easy  to  read,  easy  to  understand  information." 
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The  annual  priorities  report  of  the  Joint  Council  Is  prepared  following 
receipt  of  Inputs  from  the  functional  commltteees  (Research,  Extension  and 
Higher  Education)  and  the  Regional  Councils.    Priorities  received  from 
other  sources  (e.g.  1  ndustry  groups,  professional  societies,  etc.)  are 
provided  to  the  National  Connittees  and  the  Regional  Councils  and  so  are 
represented  In  the  final  priority  setting  activities.   The  FY  1986 
priorities  were  established  In  a  Joint  Council  meeting  on  April  26  and  27, 
and  the  Priorities  Report  will  be  published  In  August  1984. 

A  Five  Year  Plan  has  recently  been  completed  by  the  loint  Council  office. 
It  1  s  a  conceptual  plan  derived  from  the  problems  Identified  In  the  long 
term  needs  assessment  for  food  and  agriculture.   It  lists,  by  subject 
matter  categories,  long  range  goals  to  solve  those  problems,  short  range 
objectives  for  ultimately  attaining  the  goals,  and  present  and  projected 
resource  allocation.    The  Five  Year  Plan  provides  a  forum  for  continuing 
evaluation  of  the  goals  and  objectives,  a  standard  for  evaluating  progress, 
a  planning  aid  for  decision  makers,  and  a  accounting  of  resource 
allocation. 

This  plan  will  be  widely  d1  strlbuted  to  administrators,  scientists  and 
educators  and  Is  expected  to  have  an  Important  Impact  on  planning  and 
activities  within  the  system. 
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To  describe  the  progress  of  the  food  and  agricultural  research,  extension 
and  higher  education  system,  an  annual  accomplishments  report  Is  prepared. 
Examples  of  accompli shjnents  are  solicited  from  all  of  the  participants  In 
the  system.    Thus,  on  an  annual  basis,  the  Joint  Council  examines  the 
progress  and  achievements  on  whe  various  Items  described  In  the  needs 
assessment  and  priority  reports. 

With  continued  and  Increased  federal  and  state  support  of  the  science  and 
education  system,  U.S.  agriculture  can  continue  to  provide  efficient  food 
and  fiber  production  for  the  populace  and  can  provide  our  citizens  with  a 
safe  and  economical  source  of  these  essential  It^s. 
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STATE21EKT  OF  JAMES  HICKOLS,  DUN,  COLLEGE  OF  AGRICULTURE  AND  LIFE 
SCIENCES,  VIRGINIA  POLYTECHNICAL  INSTITUTE  AND  STATE  UNIVERSITIES, 
CHAIRMAN,  DIVISION  OF  AGRICULTURE,  NATIONAL  ASSOCIATION  OF  STATE 
UNIVERSITIES  AND  UND-CRAST  COLLEGES 

Congressman  Brown,  Congressman  Roberts  and  members  of  the  subconnlttee,  It 
Is  a  pleasure  fur  pe  to  appear  today  as  the  overall  representative  of  our 
land-grant  systen.  I  would  note  for  the  record  that  several  other  official 
representatives  of  the  system  are  scheduled  Including  Dr.  William  Baumguardt, 
Director  of  the  Indiana  Agricultural  Experiment  Station,  who  was  with  you 
yesterday  to  represent  our  Biotechnology  Conmlttee.   Or.  Neville  Clarke, 
Director  of  the  Texas  Agricultural  Experiment  Station  and  Chairman  of  our 
Experiment  Station  Committee  on  Organization  and  Policy  (ESCOP)  joins  tee  here 
today. 

Or   Henry  Wadsworth,  Director  of  the  Indiana  Extension  Service  and  Chalnttan 
of  car  Extension  Cormlttee  on  Organization  and  Policy  (ECOP)  and  Dr.  Oohn 
Brand,  Director  of  Resident  Instruction  at  the  University  of  Connecticut  and 
Chalman  of  our  Resident  Instruction  Commltee  on  Policy  (RICOP)  will  be  with 
you  next  week. 

Kr.  Chairman,  I  wish  to  take  this  opportunity  to  thank  you  and  the 
subccflTOittee  for  the  valuable  service  your  hearings  represent.  Unlike  sorne 
Investigations  relating  to  agricultural  science  and  education  which  had  the 
answers  before  they  started*  your  hearings  have  been  open  and  objective*    It  Is 
clear  that  you  seek  infomation  for  a  better  understanding  in  order  to  help  the 
sys ten)  meet  our  mutual  food  and  agricultural  chai^enges  today  and  In  the 
future.    We  greatly  appreciate  this  attitude  and  this  opportunity  for  comment* 

I  want  to  take  just  a  few  minutes  to  talk  about  the  land-grant  system  and 
some  nis percept  ions,  I  believe  extist.  Til  not  dwell  on  program  specifics 
because  the  other  representatives  of  our  system  will  do  that. 


ERIC 


213 


-2- 

The  systcffl  is  not  «  monolithic  or  homogeneous  entity.   Its*  conroon 
denominator  is  the  desire  to  make  the  maximum  beneficial  contribution  to 
agriculture  and  our  total  society  through  research*  public  service,  and 
education.  The  more  than  «o  institutions      each  with  the  multiple  facets  of 
research,  extension  and  teaching      are  located  in  every  state  and  the  District 
of  Columbia,  Puerto  Rico,  the  Virgin  Islands,  Guam,  American  Samoa  and 
Micronesia. 

The  American  agricultural  science  system  was  a  revolutionary  concept. 
Practical  and  useful  education  for  the  masses,  application  of  science  to 
everyday  problems  and  delivery  of  knowledge  to  people  at  the  point  of  need  were 
radical  experiments.   Today  we  accept  the  benefits  with  a  casualness  that 
emphasizes  the  success  of  the  experiment. 

Equally  important,  our  system  is  evolutionary  in  nature.    In  each  state  the 
basic  scientific  foundation  hr.s  adopted  a  unique  personality  to  meet  the 
agricultural  needs  of  the  state  and  region.   The  system  reflects  the  diversity 
and  complexity  of  the  biological  and  climatic  world  of  agriculture  as  well  as 
upon  relevant  social  and  economic  factors.  We  have  over  250  "major"  • 
agricultural  commodities.   Each  is  confronted  with  a  broad  array  of  diseases, 
insects,  and  other  stresses.   Climatic  variances  within  single  states  not  to 
mention  across  the  nation  limit  the  use  of  single  varieties  and  crops  which 
makes  location  specific  research  necessary.  Beyond  that  lies  the  complex 
uncertainties  of  economics,  marketing,  processing,  domestic  and  foreign 
distributors  and  consumers  demands. 
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No  problem  in  agriculture  is  one  dimensional.   Each  is  inultidisciplintry. 
The  agricultural  sciences  of  necessity  stress  multidisciplinary  concepts.  For 
instance,  agronomy  —  one  of  our  most  traditional  agricultural  sciences 
draws  relevent  aspects  of  the  basic  sciences  of  biology,  physics  and  chemistry 
in  forming  a  "science"      deal  with  the  proulems  of  crop  production  and  soil 
management. 

Our  system  is  unique  and  probably  could  not  be  replicated  today.  The 
partnership  between  the  Federal  Government  and  States  with  a  high  level  of 
local  determination  is  unique.   This  structure  does  not  meet  the  simple 
management  concepts  of  business  schools.  However,  the  structure  does  meet  the 
needs  of  agriculture  and  this  nation.    I  claim  this  with  no  hesitancy  because 
of  our  past  performance. 

The  most  obvious  example  of  technological  performance  is  the  variety, 
quantity,  and  quality  of  our  food  supply.  Just  over  two  million  fanners  feed 
235  million  American  and  supply  some  30  to  40  billion  dollars  of  food  items  for 
export.   Tlie  American  people  also  enjoy  the  highest  quality,  most  wholesome  and 
lowest  relative  cost  food  supply  in  history*  While,  we  are  still  concerned 
about  food  safety  and  qu^-^lity,  we  are  virtually  free  of  the  food  borne  diseases 
that  still  haunt  most  of  the  world.   As  a  nation,  we  are  free  of  the  chronic 
problems  of  malnutrition. 

I  am  not  saying  every  problem  is  solved.  However,  I  am  saying  we  are  now 
asking  truly  qualitative  questions.   Ue  are  asking  how  to  make  the  best  better. 
Tomatoes  in  a  New  York  supermarket  in  January  are  not  equa*  to  that  Juicy,  red 
tomato  you  pick  from  your  garden  in  July.  However,  tomatoes  are  available  365 
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days  a  year.  This  is  not  a  niinor  miracle.  Our  next  step  is  to  match  the 
garden  fresh  quality. 

After  nearly  two  decades  of  what  might  be  called  benign  neglect,  our  system 
was  shocked  by  the  intensity  and  variety  of  criticisms  that  have  come  over  the 
past  fifteen  years.  Some  of  the  ciMticisms  are  just  and  some  are  not.  However, 
I  would  stress  they  never  fell  on  deaf  ears.   The  system  is  constantly  changing 
to  meet  probletns  and  ichieve  better  results.    It  is  far  different  from  what  was 
in  1862,  1887,  or  1914.   In  fact,  it  is  different  today  from  what  it  was  in 
1970.  I  honestly  believe  we  have  socse  of  the  best  scientists  in  the  world  in 
our  agricultural  experiment  stations.   Further,  the  research  allocation  and 
review  systems  in  the  experiment  stations  are  as  tough  as  any.  Extension 
programing  is  driven  by  clientele  demands  —  the  toughest  reviewers  possible. 

I  appreciate  the  current  interest  in  national  priority  setting.   Clearly  we 
should  focus  on  the  most  important  issues  however,  the  concept  must  be  handled 
in  the  context  of  the  problems  we  face.    I  compared  the  FY  1985  Research 
Priorities  for  Research  which  was  released  this  year  with  a  somewhat  parallel 
congressional  document  from  1948.    It  was  revealing  to  note  the  major  items  in 
each  were  basically  the  same  including  economics,  trade,  soil  and  water 
conservation,  human  nutrition.   Naturally,  the  specifics  in  the  two  are 
different.  The  point  here,  is  the  dynamic  nature  of  agriculture  makes  planning 
in  a  specific  way  difficult,  however,^ in  a  broader  perspective  it  \s 
reasonable,  possible,  and  we  do  it. 

The  remarkable  thing  about  the  system  is  its  strategic  capacity  to  meet 
problems.   The  quickness  with  which  we  dealt  with  the  Southern  corn  blight  in 
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the  early  70*s  is  a  perfect  example.   I  appreciate  questions  were  raised  about 
the  narrowness  of  our  genetic  base.  However,  long  before  these  questions  were 
asked  in  the  New  York  Times,  our  plant  breeders  were  working  to  resolve  the 
problen.   Our  germplasm  collections,  field  based  infonnation  systems,  and  close 
working  relations  with  industry  meet  the  challenge.   If  our  resources  had  been 
greater  we  may  have  resolved  the  problem  quicker  but  I  want  to  point  out  the 
strategic  importance  of  capacity  and  continuity.  Both  of  which  are  inherent  to 
our  unique  system. 

Over  the  past  year  there  has  been  a  series  of  proactive  studies,  white 
papers,  and  reports.  The  legislatively  mandated  Needs  Assessment  by  the  Joint 
Council  is  the  most  prominent  example.   However,  our  system  has  conducted  a 
review  of  each  of  our  science  functions*  For  Extension,  a  special  joint 
comnittee  of  USDA  and  NASUIGC  examined  the  role  and  direction  of  Extension  In 
the  80' s.   Our  Experiment  Stations  in  cooperation  with  USDA  produced  an 
outstanding  report  entitled  Research  84.  Finally,  our  Resident  Instruction 
Section  In  cooperation  with  the  total  agriculture  higher  education  comnunity 
produced  the  white  paper  entitled  Human  Capital  Shortages:  A  Threat  to 
American  Agriculture. 

While  we  were  ^c.  doubt  defensive  at  times,  I  believe  the  system  is 
responding  admirably.   I  would  like  to  express  appreciation  to  your  cofiwittee 
for  the  assistance  you  have  given  us  in  Title  XIV  of  the  1977  and  1981  farm 
bills.  I  honestly  believe  our  agricultural  science  system  is  in  a  position  to 
respond  to  the  challenges  that  face  this  nation  and  the  wond. 
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We  need  additional  resources  —  mo^.^y,  facilities,  instruments  and  minds. 
We  believe  the  declining  share  of  Federal  support  for  agricultural  research  and 
extension  is  unfortunate  given  the  high  social  returns  of  such  investments. 
Conservative  estimates  of  the  returns  on  agricultural  research  to  society  are 
30%  or  more  per  year.    In  addition,  there  is  an  important  equity  question.  The 
major  beneficiaries  of  agricultural  science  investments  are  consumers. 
Further,  the  benefits  spill  over  state  lines.   Both  facts  suggest  a  higher 
share  of  Federal  support  would  be  appropriate. 

However,  the  system  itself  is  sound.  The  cocjplementary  effect  of  our  three 
functions  result  in  a  total  product  that  exceeds  the  sum  of  the  individual 
parts. 

Resident  Instruction,  the  first  objective  of  a  college,  provides  the 
trained  scientists,  technicians,  entrepreneurs,  and  Tanners  to  operate  the  food 
and  agricultural  system.   The  teaching  program  is  enriched  by  its  association 
with  both  research  and  extension.   This  association  means  agricultural  teaching 
programs  have  the  advantage  of  relevant,  practical,  and  current  problems  of  the 
industry  in  their  curricula.   This  relevance  is  coupled  with  a  vision  of  the 
future  and  a  sound  theoretical  base  that  is  at  the  very  frontier  of  science. 

The  research  program  is  the  foundation  of  the  system  in  that  it  provides 
the  knowledge  for  the  teaching  program  and  the  extension  effort.  Joint 
research  teaching  appointments  permit  faculty  to  stay  on  the  cutting  edge  of 
their  discipline.   The  research  program  also  assures  that  graduate  students 
have  an  opportunity  to  learn  In  a  relevant  environment  where  theory  can  be  put 
to  a  meaningful  test.  The  research  program  also  helps  attract  graduate 
students  to  the  teaching  prograjn. 
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The  association  of  the  experiment  station  with  the  land-grant  university 
has  another  benefit  of  enhancing  professional  coorouni cation,  land-grant 
universities  collectively  represent  the  majority  of  the  major  research 
universities  in  the  United  States.  Researchers  in  a  given  discipline  at  the 
university  tend  to  conwunicate  across  arbitrary  organizational  lines.   Thus,  a 
biochemist  working  on  animal  nutrition  in  the  experiment  station  may  be 
collaborating  with  a  colleague  in  the  medical  school  who  is  working  on  human 
nutrition. 

Extension  represents  the  connective  tissue  that  permits  the  research  and 
instructional  programs  to  realize  their  potentials.  Extension  extends  the 
knowledge  base  of  the  university  beyond  the  boundaries  of  the  campus  to  the 
limits  of  the  state.  Further,  extension  is  a  two  way  cooniunications  system. 
It  not  only  extends  knowledge,  it  serves  as  the  early  warning  system  for 
researchers  and  the  experiment  station.    Ideally,  Extension  will  identify  an 
esnerging  problem  and  advise  the  app»*opriate  researchers.   They  will  find  a 
solution  which  extension  takes  back  to  persons  facing  the  problem.  All  of  this 
can  occur  without  any  major  decisions  by  administrators  at  the  state  or  federal 
level. 

I  am  very  proud  of  this  system  and  its  accooplishments.  The  creditable 
criticisms  of  the  system,  voiced  over  the  past  decade,  have  caused  us  to  pause 
in  our  haste  to  solve  ininediate  problems  and  again  take  inventory.  We  have 
learned  and  benefitted  from  this  exercise.   Your  subconwittee  has  provided  us 
with  an  important  stimulus.   We  appreciate  the  constructive  nanner  with  which 
you  have  asked  us  to  participate. 

I  m  pleased  to  say  we  are  ready,  wiUing  and  able  to  work  with  Congress 
and  the  Executive  Branch  in  meeting  the  problems  before  us  and  the  exciting 
opportunities  for  American  agriculture  in  the  future. 
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STATEMENT  OF 
NEVILLE  P.  CLARKE 
CHAIRMAN 

EXPERIMENT  STATION  COMMITTEE  ON  ORGANIZATION  AND  POLICY 

THE  STATE  AGRICULTURAL  EXPERIMENT  STATIONS  IN  TRANSITION 

My  name  is  Neville  P.  Clarke  and  I  am  the  current  Chairman  of  the 
Experiment  Station  Committee  on  Organization  and  P^Mcy.  I  am  also 
Director  of  the  Texas  Agricultural  Experiment  Station.  I  appreciate 
the  opportunity  to  comment  on  agricultural  research  planning  and 
policy  as  well  as  on  emerging  research  opportunities  in  United  States 
agriculture. 

In  February,  1984,  the  Experiment  Station  Committee  on 
Organization  and  Policy  in  collaboration  with  the  Cooperative  State 
Research  Service  of  the  U.  S.  Department  of  Agriculture  published  a 
document,  entitled  "Research  1984:  The  State  Agricultural  Experiment 
Stations,"  which  provides  a  contemporary  view  uf  the  State 
Agricultural  Experiment  Stations.  This  publication  reviews  the 
structure,  pe'^formance,  and  funding  of  U.  S.  agricultural  research  and 
identifies  specific  opportunities  and  challenges  for  the  U.  S. 
research  system.  An  outline  of  the  system's  planning  process. 
Including  issues  and  priority  setting,  is  also  contained  in  the 
booUet.  It  is  through  this  ongoing  process  that  a  research  agenda 
continues  to  develop  for  the  State  Agricultural  Experiment  Stations. 
I  shall  draw  substantially  from  this  document  in  the  testimony  given 
today  and  I  recommend  it  for  consideration  by  the  members  of  the 
Committee  and  their  staff.  The  publication  has  been  made  available  to 
eacri  ot  the  members. 

The  State  Agricultural  Experiment  Stations  are  a  part  of  the 
broad  national  s-stem  of  agricultural  research  which  includes  research 
activities  in  other  parts  of  the  Land-Grant  Universities,  the  non- 
Land-Grant  Universities,  the  United  States  Department  of  Agriculture 
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(In  federal  1  abordtor1es)»  and  the  private  sector.  The  state-federal 
partnership  existing  between  the  USOA  and  the  Und-yrant  institutions 
IS  well  known.  The  role  of  the  State  Ayrlcultural  Experiment  Stations 
has  been  reviewed  and  evaluated  a  number  of  times  in  recent  years; 
this  role  has  been  the  subject  of  testimony  before  this  committee. 
Suffice  it  to  say  here»  the  State  Ai^rlcultural  Experiment  Stations  are 
responsible  for  a  major  component  of  the  total  proyram  of  national 
agricultural  research. 

A  key  concept  relatiny  to  the  planning  and  funding  of  research  in 
the  State  Agricultural  Experiment  Stations  is  the  continuing  need  to 
maintain  a  broad»  dynamic  and  vigorous  base  program  of  research.  This 
base  program  must  address  the  problems  related  to  the  numerous 
agricultural  commodities  produced  in  this  country.  Operation  and 
management  of  the  base  program  must  Incorporate  the  growing  concern 
for  effective  utilization  of  natural  resources,  the  geographic 
specificities  of  agriculture  in  the  United  States,  and  the  ongoing 
need  to  bring  together  several  scientific  disciplines  to  provide 
problem-solving  research  on  contemporary  Issues.  The  intersection  of 
commodity  orientation,  geographic  location  and  disciplinary  approach 
provide  structure  and  dinension  to  a  highly  distributed  system  of 
agricultural  research.  The  base  programs  of  research  in  the  State 
Agricultural  Experiment  Stations  develop  and  adapt  within  this 
structure  and  exhibit  the  following  characteristics: 

1.  They  are  a  decentralized  but  contain  a  regionally  and 
nationally  coordinated  set  of  research  objectives. 


ERLC 


^ 


221 


Pd9e  Three 

2.  They  are  dynamic,  undergoing  continual  modification  in 
response  to  short  term  and  long  term  needs, 

3.  They  are  funded  predominately  from  state  appropriations  and 
other  local  resources. 

4.  They  are  dependent  upon  federal  funding  not  only  for  support 
of  research,  but  to  facilitate  communication  and  effect 
overall  planning  of  research. 

6.  They  are  balanced  with  fundamental  programs  supporting  site  • 
and  cofnmodity  -  specific  activities. 

6.  They  provide  early  problem  recognition  and  rapid  response  to 
critical  issues  and  problems  through  close  coupling  to 
clientele  and  feedback  from  the  Agricultural  Extension 
Service, 

7.  They  conduct  research  identified  and  planned  from  the  grass 
roots  up  involving  input  from  the  producer,  the  consumer,  and 
the  scientist. 

8.  They  provide  a  capacity  to  identify  problems  and  capture  new 
opportunities.  Response  may  be  singular  and  local  or  may 
entail  forwarding  through  the  system  issues  aggregated  at  the 
national  level. 

This  testimony  has  been  entitled  "The  State  Agricultural 
Experiment  Stations  In  Transition;"  I  would  liice  now  to  address  this 
topic  and  I  will  return  to  tt  several  times  during  my  presentation  to 
make  specific  points.  The  State  Agricultural  Experiment  Stations  are 
constantly  Involved  in  transition  because  of  the  nature  of, the 
problems  being  ad  ressed,  evolving  scientific  expertise,  and  changing 
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resource  allocation*  There  Is  a  crucial  need  to  maintain  stability  In 
long  term  research  activities  In  the  State  Agricultural  Experiment 
Stations  and  throughout  the  national  system  for  agricultural  research* 
This  stability  should  not  be  perceived  as  a  lack  of  Innovation; 
Instead,  It  should  be  recognized  as  reflecting  the  nature  of  research* 
However,  It  must  also  be  recognized  that  In  the  opinion  of  most  people 
who  have  evaluated  the  system,  the  State  Agricultural  Experiment 
Stations  will  undergo  some  very  substantial  changes  In  the  next 
fifteen  years. 

There  are  a  number  of  motivations,  both  external  and  internal, 
activating  change  In  the  State  Agricultural  Experiment  Stations* 
Externally,  financial  constraints,  natural  resource  1  Imitations  and 
environmental  concerns  are  exerting  considerable  pressure  on 
contemporary  agricultural  production*  Internally,  exciting  new 
technologies  are  providing  dramatic  opportunities,  particularly  In  the 
basic  sciences,  to  develop  long  tsrm  solutions  to  difficult  problems 
In  agriculture*  The  experiment  stations,  both  through  Internal  and 
external  evaluation,  have  charted  proactive  rather  than  reactive 
courses  and  arc  moving  forward  vigorously  to  take  advantage  of  these 
new  opportunities*  There  has  never  been  a  time  In  the  history  of  our 
country  In  which  opportunity  and  problem  have  met  In  such  a  propitious 
manner* 

The  continuing  transition  of  the  State  Agricultural  Experiment 
Stations,  Is  also  motivated  by  broad  critical  Issues,  more  pervasive 
than  the  needs  of  any  one  state  or  region,  which  are  aggregated  for 
consideration  at  the  national  level*   A  thorough  description  of  these 
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Issues  would  be  beyond  the  scope  of  this  testimony,  but  several  of  the 
most  critical  can  be  listed,  by  conceptual  definition,  as  fciloivs: 

1.  Macro->econo«1c  factors  Including  the  overall  econonic  outlook 
of  the  country.  International  trade.  Interest  rates  and 
availability  of  capital*  Such  factors  are  not  solely  related 
to  agriculture  but  are  related  to  the  broad  macro-economic 
situation  of  the  nation.  While  agricultural  research  may  not 
be  capable  of  drastically  modifying  the  macro-economic 
environment,  such  research  must  deal  with  the  effect  that 
this  environment  has  upon  production  agriculture  and 
agribusiness  in  this  country. 

2.  Limitations  in  exploiting  natural  resources*  Major  new 
research  Is  needed  to  address  the  development  of  technology 
that  allows  for  better  use  of  limited  resources  and  that 
targets  the  conservation  of  Irreplaceable  critical  resources, 
particularly  our  nation's  agriculturally  productive  soils. 

3.  Diverse  and  expanding  agricultural  clientele*  Research 
supporting  changing  clientele,  both  the  new  generation  of 
small,  part-time  farmers,  as  well  as  the  larger  elements  of 
production  agriculture,  must  be  considered  in  a  more 
interactive  and  dynamic  way.  The  si ze-neut ral  1  ty  of 
agricultural  research  Is  an  area  requiring  continual 
reevaluatlon  to  assure  that  the  total  resource  Is  equitably 
applied  among  the  elements  of  agriculture  and  agricultural 
production. 
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4.  Current  surpluses  versus  long  tera  desand.  It  Is  Important 
to  recognize  that  the  surplus  situation  is  transient  in 
nature  and  that  with  relatively  small  variations  In  climatic 
conditions  on  a  world-wide  basis,  present  excesses  can  be 
replaced  by  major  shortages  of  food.  In  the  long  run,  the 
capability  to  produce  food  and  fiber  will  be  essential  to 
neet  the  demands  of  an  enlarging  world  population.  Kuch  of 
the  research  underway  today  is  directed  not  towards 
production  but  towards  conservative  use  of  natural  resources 
and  other  inputs  -  towards  more  efficient  production  rather 
than  increased  quantity  of  tood  and  fiber.  Ultimately,  this 
will  allow  more  profitable  agriculture  and  provide  inherent 
capacity  for  enhanced  total  food  production.  Some 
governmental  regulation  of  total  quantity  of  food  produced 
during  the  continuing  emergence  of  new  technology  may  be 
necessary  to  balance  supply  and  demand  in  the   short  run, 

5.  Concern  for  food  quality  and  food  safc*y.  There  are  broad 
implications  for  the  food  and  fiber  supply  of  this  country 
re9ardin9  production  techniques,  the  use  of  chemicals,  and 
processing  and  marketing  methods.  New  research  is  required 
to  increase  the  confidence  of  the  consumer  in  both  the 
quality  and  safety  of  food  and  fiber, 

6.  The  growing  concern  for  environacnt  quality.  The  production 
of  agricultural  products  has  associated  with  it  the  potential 
for  soil,  water  and  airborne  pollution.  Increased  use  of 
conservation  til  lage  methods  to  conserve  energy  also  offer 
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potential  problems  with  Increased  pesticide  use.  Research  is 
needed  to  evaluate  the  effects  of  pesticides  on  the  biota 
that  make  up  the  ecological  system  In  so11s>  on  soil 
structure*  and  ultimately  on  water  supplies.  Accelerated 
programs  shoutd  be  Implemented  to  seek  alternative  methods 
for  Ir.sect  and  weed  control  including  affordable  blocontrol 
methodologies. 

In  the  document  "Research  1984:  The  State  Agricultural 
Experiment  Stations/  a  series  of  priority  opportunities  for 
agricultural  research  has  been  Identified.  Expanded  research  on 
tnese  new  priority  opportunities  would  address  the  need  Identified  by 
Congressman  Brown  In  his  testimony  on  this  subject  last  year.  He  said 
at  that  time*  "we  [nation*  congress*  research  system]  have  emphasized 
ap.p1y1ng  existing  knowledge  and  have  failed  to  replenish  our 
intellectual  capital."   The  areas  of  priority  opportunities  Include: 

1.  Biotechnology 

2.  Electronic  Technology 

3.  Natural  Resources 

4.  Food 

5.  Environment 

6.  Agricultural  Policy  and  Foreign  Trade 

There  Is  good  evidence  to  say  that  the  need  for  additional 
research  to  support  agriculture  in  the  United  States  Is  profound. 
There  Is  also  clear  Indication  of  existing  opportunity  in  exploiting 
emerging  areas  of  science  to  address  the  needs  of  agriculture.  What  I 
believe  must  be  Identified  now  are  the  factors  that  will  enable 
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continuing  transition  wichin  State  Agricultural  Experiment  Stations 
and  provide  capacity  to  exploit  available  opportunities.  The  factors 
enabling  change  in  the  agricultural  system  Include  the  fol.uwing: 

1«  A  strong  base  program*  The  existing  Infrastructure  of  the 
land-grant  institutions  and  the  State  Agricultural  Experiment 
Stations  offers  advantages  in  capturing  new  Initiatives 
emerging  from  the  base  proyram  of  research.  It  is  essential 
to  maintain  the  health  and  vigor  and  the  dynamic  nature  of 
this  base  program  broadly  distributed  throughout  each  of  the 
states  • 

2.  Resources  for  people  and  equipment:  Of  the  several 
opportunities  that  have  been  Identified  by  the  State 
Agricultural  Experiment  Stations  as  being  relevant  and  ready 
for  action*  biolechnologiy  has  received  the  i^roaoest  support 
and  addresses  the  opportunities  In  basic  biology  most 
explicitly.  The  biotechnology  initiative  was  proposed 
through  the  experiment  station  community  for  funding  by  the 
USDA  at  a  level  of  approximately  $70  million.  The 
Administration's  budget  proposed  to  have  $28.5  million  of 
this  total  of  $70  million  per  year  provided  In  the  FY85 
budget.  Yesterday.  Dr.  Bill  Baumyart,  a  member  of  the 
Biotechnology  Committee  of  the  Division  of  Agriculture  of  the 
National  Association  of  State  Universities  and  land-Grant 
Colleges  discussed  in  detail  this  initiative.  His  testimony 
covered  opportunities,  proyram  mechanics,  resources,  and 
methods  to  assure  accountability. 
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The  land-Qrant  community  has  fully  supported  the 
Administration's  recommendation  for  FY85  and  Is  proposing  to 
the  USDA  that  continued  growth  of  the  biotechnology 
Initiative  be  advocated  for  FY86.  The  recent  markup  by  the 
House  Appropriations  Committee  for  the  Cooperative  State 
Research  Service  and  related  USDA  programs  does  not  react 
favorably  to  the  proposal  of  the  Administration  for  the 
biotechnology  Initiative.  Perhaps  additional  communication 
about  the  relevance  and  1  mportance  of  thi  s  opportunity  and 
the  critical  nature  of  timing  needs  to  be  undertaken  by  the 
land-grant  community  to  convince  members  of  the  Congress  of 
the  need  for  a  more  positive  decision.  As  conveyed  by  Dr. 
Baumgart  v»:  Tday,  the  research  system  most  urgently  needs 
to  explc.^  the  existing  opportunity  In  biotechnology  today 
and  the  competitive  grants  program  suggested  for  the 
biotechnology  Initiative  would  be  an  effective  use  of  new 
resources . 

Trie  scientific  personnel  necessary  to  exploit  opportunities 
In  biotechnology  are  already  scarce  and  will  become  even  more 
difficult  to  find  in  the  several  years  that  lie  ahead.  A 
recent  survey  of  land-grant  Institutions  Indicates 
substantial  turnover  In  scientific  personnel  over  the  next 
several  years.  Replacements  Produced  In  graduate  programs 
will  not  uniformly  resupply  the  areas  of  need  and  will 
certainly  not  provide  the  kind  of  talent  necessary  In 
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biotechnology  in  agriculture.  It  is  very  urgent  that,  as 
part  of  the  total  resource  package,  we  consider  funaing  for 
the  training  of  new  scientists. 

The  biotechnology  initiative  as  has  been  proposed  in  the 
Adffl1nistration*s  1985  budget  does  not  specifically  identify 
the  tra-lning  of  scientific  manpower  as  an  objective. 
However,  it  is  quite  clear  that  this  proposal  will  provide 
major  opportunities  for  graduate  student  education  in  the 
laboratories  where  such  research  will  be  conducted.  This 
adds  Increasirit;  i^:petus  to  the  need  for  the  biotechnology 
initidCivi  iii  F/85  and  in  the  next  several  years. 

3.  Involvement  of  broader  seg«enta  of  the  scientific  coiJBunity 
in  agricultural  research.  We  need  to  broaden  the  scope  of 
the  total  scientific  involvement  in  agricultural  applications 
to  Include  the  elements  of  the  scientific  population  that  are 
not  imminently  related  to  agriculture  but  which  could  be 
focused  to  address  some  of  the  basic  research  problems. 

4.  Dcvelop«ent  of  inter-disciplinary  strategics.  In  looking  at 
the  factors  enabling  change »  U  appears  critical  to  develop  a 
strategy  that  will  create  incentives  for  inter-disciplinary 
research  In  order  to  create  teams  of  people,  rather  than 
individual  scientists,  to  exploit  the  opportunities  In  basic 
biology. 

5.  Planning  and  Priorities.  Tne  Congress,  as  well  as  other 
elements  of  government,  have  continued  to  review  the  planning 
process  for  agricultural  research  at  the  national  level; 
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these  studies  have  provided  relatively  good  concensus  as  to 
the  nature  of  the  present  process  and  to  the  opportunities 
for  improvement.  Generally,  it  is  apparent  that  major 
changes  are  unnecessary  in  a  system  which  is  perceived  by 
most  studies  as  functioning  relatively  well.  A  key  to 
developing  a  total  program  of  research  at  the  national  level 
is  recognizing  the  highly  distributed  structure  of  the  system 
in  the  states  and  the  relationship  between  this  system  and 
federal  research  activity.  The  distributed  system  and  the 
methods  used  to  meet  the  needs  of  local  geographic  and 
commodity  issues  Is  a  source  of  continuing  strength  derived 
from  the  basic  precepts  of  the  land-grant  syst**'^ 
Intertwined  wi  th  these  processes  ai  local  and  state  levels 
are  activities  on  regional  and  national  levels;  these 
activities  allow  the  aggregation  of  commonly  perceived 
needs.  A  perspective  emerges  of  pervasive  issues  and  common 
needs  for  consideration  of  decision  makers  at  the  national 
level* 

The  document  entitled  "Research  1984:  The  State  Agricultural 
Experiment  Stations/  includes  a  flow-chart  which  shows  the 
nature  of  the  planning  process  and  identifies  the  priority 
setting  process  at  the  state  and  local  level.  This  process 
provides  early  recognition  of  problems  and  allows  research 
managers  to  redirect  resources  to  meet  immediate  needs.  In 
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addition,  the  process  provides  a  capability  to  communicate  at 
the  grass  roots  level,  with  the  users  and  beneficiaries  of 
ayrlcultural  research. 

For  the  State  Agricultural  Experiment  Stations,  an  important 
trans  1 1 ion  a  1  phenomenon  that  Is  occurring  In  national 
planning  is  the  emergence  of  the  Joint  Council  as  an 
effecti ve  and  meaningful  voice.   Priorities  identified  at  the 
state  and  regional  level  are  submitted  to  the  Joint  Council; 
these  can  be  readily  seen  in  the  excellent  documentation  on 
need  assessments  and  new  Initiatives.    This  Joint  Council 
activity  demonstrates  a  major  revitallzatlon  of  the  planning 
process  at  the  national  level  and  has  the  desired  effect  of 
dealing  with  broad  pervasive  Issues  rather  than  with  the 
details  of  Individual  research  programs. 
The  Subcommittee  wishes  to  address  the  Implications  of 
overproduction  In  agriculture  on  the  scope  and  content  of  future 
agricultural  research.  As  previously  mentioned  in  this  testimony, 
overproduction  Is  viewed  by  most  policy  thinkers  as  a  transient 
occurrence*  Certainly,  agricultural  research  in  the  decades  ahead 
will  need  to  factor  1n  concern  for  overproduction,  but,  clear  sight  of 
the  fact  that  world  food  production  will  have  to  be  Increased 
substantially  to  meet  projected  demand  must  not  be  lost.  Increasing 
the  effecti ve  use  of  natural  resources  and  other  Inputs  for  production 
agriculture  wil 1  have  the  effect  of  stabilizing  production  yields; 
this  same  technology  can  be  used  to  increase  supplies  when  warranted. 
As   has  been    indicated  by  the  staff  of  this  committee,  a  balance 
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between  production,  conservation  of  resources  and  nal  ntenance  of  a 
quality  onvironment,  are  all  necessary  aspects  of  planning  at  the 
state,  regional  and  national  levels* 

Farm  structure  has  undergone  continuous  change  during  the 
development  of  modern  agriculture  in  the  United  States.  Host  people 
who  deal  In  agricultural  policy  believe  that  structural  changes  will 
continue  in  this  sector;  disagreement  arises  over  the  rate  of  such 
change*  In  many  states,  there  is  emerging  a  new  brand  of  sraal  1  farmer 
or  rancher  who  earns  his  living  primarily  in  the  urban  environment  and 
lives  in  the  rural  environment  as  a  matter  of  choice*  These 
<  dtvlduals  utilize  agricultural  resources  and  will  demand,  as 
dxpayers,  that  their  needs  and  Interests  be  fulfilled  through 
agricultural  research  and  extension.  The  system  needs  to  mike  iriximun 
use  of  the  total  resource  embodied  in  this  new  generation  of  rural 
dwellers  and  assure  that  resources  are  invested  in  the  most  productive 
manner.  There  will  also  continue  to  be,  in  most  people's  view,  the 
presence  and  need  for  large  scale  agricultural  enterprise  in  the 
United  States* 

Successful  management  of  all  .agricultural  operations  will  require 
sophisticated  decision  aids  to  economically  produce  large  quantities 
of  food  and  fiber*  Because  of  the  technical  complexity  In  modern 
agricultural  operations,  the  growing  need  for  producers  to  understand 
and  employ  risk  management,  marketing  strategies,  and  conplex 
evaluation  of  economic  return,  there  has  emerged  a  very  urgent  need  to 
provide  decision  aids*  The  computer,  increasingly  available  at  lower 
cost,  offers  some  exciting  new  opportunities  to  provide  the  kind  of 
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service  that  is  needed.  The  State  Agricultural  Experiment  Stations 
are  deeply  involved  in  adapting  existing  hardware  and  existing 
capabilities  for  software  development  in  a  way  that  meets  local  and 
regional  agricultural  needs.  As  attention  is  directed  to  the 
development  of  decision  aids  for  agriculture,  more  pressure  Is  placed 
on  the  basic  biological  and  economic  programs  of  research  in  the  State 
Agricultural  Experiment  Stations.  A  close  relationship  has  emerged 
between  research  and  extension  communities  in  the  land-grant 
Institutions  to  assure  that  earl^  development  of  models  and  other 
decision  aids  from  research  are  successfully  transi tioned  to  "user 
friendly"  software  and  delivered  to  agricultural  producers.  In  the 
decade  ahead,  it  should  be  possible  to  provide  current  and  very 
meaningful  decision  aids  to  all  elements  of  agriculture  on  a  very 
cost-effective  basis. 

The  transition  in  agriculture,  particularly  as  regards  the 
process  of  more  effective  planning  and  setting  of  priorities,  has  been 
exemplified  by  the  development  of  an  explicit  Six-Year  Plan  by  the 
Agricultural  Research  Service  and  by  documentation  developed  by  the 
Joint  Council.  The  State  Agricultural  Experiment  Stations  sense  a 
need  to  clearly  enunciate  their  perception  of  the  national 
agricultural  research  agenda  for  input  into  the  Joint  Council  planning 
process.  The  Experiment  Stations  Committee  on  Organization  and  Policy 
Is  presently  reviewing  the  methodoloyy  that  will  allow  this 
communication  and  planning  to  occur  within  the  experiment  station 
coovn  unity. 
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An  action  agenda  which  has  emerged  from  these  early  efforts  to 
more  clearly  state  the  State  Agricultural  Experiment  Stations  thinking 
on  research  needs  is  contained  in  the  document  "Research  1984:  The 
State  Agricultural  Experiment  Stations/  In  this  agenda  major 
emphasis  and  highest  priority  is  placed  on  nurturing  and  expanding  the 
base  programs  of  research.  In  addition  to  maintaining  the  viability 
of  the  base  program  there  is  also  need  to  capture  the  specific  new 
initiatives  that  I  have  mentioned  earlier  in  this  testimony. 

The  priority  opportunities  identified  in  the  State  Agricultural 
Experiment  Station  research  agenda  are: 

Biotechnology  -  Research  is  moving  the  agricultural  production 
system  towards  a  new  science  based  on  the  capacity  to 
manipulate  and  modify  plants  and  aniraals,  using  recombinant 
DNA  and  other  new  technology. 
Electronic  Technology  -  Rapidly  developing  electronic 
technologies  are  adding  capacity  and  new  capabilities  to 
modern  research.  The  incorporation  of  computer  technology  in 
agricultural  production  also  offers  significant  new 
management  and  communications  tools. 
Natural  Resources  -  Hew  technologies,  Incentives  and  production 
systems  must  be  devised  to  increase  efficiency  of  resource 
use  and  encourage  conservation  of  natural  resources. 
Food  -  Safe  ana  wholesome  foodstuffs  are  najor  national  concerns. 
Improved  production  practices,  new  storage  and  preservation 
techniques,  and  thorough  understanding  of  nutrition  are 
pressing  research  needs. 
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Envlronnent  -  Substantial  need  exists  for  full  ecoloijical 
understanding  of  agricultural  production  system  components 
and  Increased  awareness  of  social  Implications  In  technology 
development* 

Agricultural  Policy  and  Foreign  Trade  -  Maintenance  of  strategic 
agricultural  strength  requires  a  federal  policy  which  links 
the  economic  strength  of  agriculture,  production  efficiency, 
with  the  best  potential  markets,  export  sales* 

I  would  like  to  conclude  my  testimony  by  summarizing  and 
reiterating  four  points  considered  by  the  Experiment  Station 
Committee  on  Organization  and  Policy  as  key  aspects  of  any 
deliberations  on  the  American  agricultural  research  system* 

1*  The  broad  base  programs  of  the  State  Agricultural  Experiment 
Stations  form  a  continuing  strong  national  resource*  These 
programs  are  dynamic,  responsive,  and  successful*  The  base 
programs  provide  an  Infrastructure  upon  which  to  Implement 
new  Initiatives  that  will  address  the  critical  Issues  facing 
agriculture  In  the  future. 

2*  The  decentralized  system  of  national  agricultural  research  In 
this  country  represents  a  strength,  not  a  weakness*  Planning 
should  be  encouraged  at  the  grass  roots  level  and  the 
capability  of  the  system  to  aggregate  Isses  for  priority- 
setting  and  funding  strategies  should  be  recognized*  There 
is  very  strong  benefit  associated  with  agricultural  research; 
a  benefit  which  far  exceeds  the  cost*  While  overproduction 
of  food  remains  a  possibility,  agricultural  research  should 
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be  viewed  as  the  g1  ue  itial  ntaining  an  infrastructure  providing 
for  short  term  solutions  to  economic  problems  and  long-range 
cures  to  world  food  demand. 

3.  A  substantial  metamorphosis  of  the  State  Agricultural 
Experiment  Stations  is  underway.  The  system  is  retaining  the 
strength  associated  with  a  distributed  decision-making 
process  and  addressing  the  needs  of  agriculture  on  a  local 
and  regional  basis.  It  is  doiny  an  effective  job  of 
coalescing  pervasive  issues  so  they  can  be  considered  for  the 
allocation  of  limited  but  important  new  resources.  The 
ability  of  the  existing  and  emerging  systems  of  planning  for 
the  national  programs  of  agricultural  research  appear  to  be 
going  in  the  right  direction.  This  process  can  be 
characterized  as  maintaining  a  sharp  focus  on  specific  issues 
at  the  local  level  yet  retaining  a  crisp  identification  of 
pervasive  issues  at  the  national  level. 

4.  Finally,  as  the  federal  system  must  inevitably  deal  with  the 
question  of  total  available  resources,  we  ful ly  recogni ze 
that  there  is  need  for  continuing  inquiry  into  the  nature  of 
agricultural  research  and  the  value  of  overall  payoff.  He 
believe  the  economic  assessment  and  critical  pathway  analysis 
that  has  been  identified  as  being  crucial  for  agricultural 
research  is  done  explicitly  and  in  substantial  detail  at  the 
state  level.  As  the  process  begins  to  aggregate  more  general 
pervasive  issues,  the  use  of  the  critical  pathway  technique 
becomes  more  difficult  because  of  the  broad  implications  that 
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are  related  to  any  single  national  Issue  that  Is  raised* 
Nonetheless,  It  is  the  expectation  of  the  State  Agricultural 
Experiment  Station  system  that  increasing  efficiency  can  be 
placed  in  the  analysis  that  leads  to  the  distribution  of 
resources  to  support  broad  national  initiatives  in 
agricultural  research. 
Think  you  for  the  opportunity  to  speak  to  you  today  ibout 

agricultural  research  planning  and  policy  and  agricultural  research 

opportunities. 
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Meeting  Future  Needa  for  U.S.  Food, 
Fiber,  and  Foreat  Products 


Kenneth  R.  Ftrrell,  Director 
National  Center  for  Food  ind  Agricultural  Policy 
Raaoureea  for  the  Future 


MP.  Chairman,  I  weloorae  this  opportunity  to  discusa  Inplicttlons  of  the 
RFF  report,  "Meeting  Future  Needs  for  U.S.  Food,  Fiber,  and  Forest 
Products."  The  report  was  prepared  in  1983  under  contract  with  the  U.S. 
Dcpartnent  of  Agriculture  as  part  of  the  Needs  Assessment  conducted  by  the 
Joint  Council  on  Food  and  Agricultural  Sciences.    The  report  Is  Included  In 
ltj»  entirety  in  the  Joint  Council  Reference  rocunent:    Needs  Assessment  for 
the  Food  and  Agricultural  Sciences,  January,  198M. 

My  statement  is  United  to  two  aspects  of  the  report  -  (l)  aethodology 
and  reliability  of  projections,  (2)  major  inclusions  and  Implications  for 
long  term  research  and  education  planning  -  and  sono  observations 
concerning  the  usefulness  of  eeonoDie  projections  and  "critical  path 
analysis"  In  research  planning  and  priority  sotting. 


The  RFF  report  was  designed  to  provide  Insights  into  two  major 
questions:    (D  what  are  likely  levels  of  effective  (coonerclal)  deaand 
for  U.S.  food,  fiber,  and  forest  products  by  the  years  2000  and  2020?,  (2) 
what  are  the  likely  capabilities  of  the  United  States  to  respond  to  such 


Statement  at  hearing  of  the  tJ.S.  House  of  Representatives,  Conraltteo  ot 
Agrlcultupe,  Subcommittee  on  Department  Operations,  Research,  and  Foreign 
Agriculture,  Washington,  D.C.,  June  7,  198U.   The  vieus  expressed  are 
solely  those  of  the  author  and  In  no  way  constitute  a  statement  of  policy 
of  Resources  for  the  Future. 


1.   Methodology  and  Reliability  of  Projections 


demands? 
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In  approiohlns  the  first  question i  it  was  necessary  to  asaoss  not  only 
deisand  prospeots  for  food,  fiber i  and  forest  products  in  the  Unittd  States 
but  also  denandi  and  supply  prospects  for  such  comoditios  in  other  resioiis 
of  the  world  as  a  oeans  of  assessing  pot'ential  export  demand  for  a.S. 
cocnodities.    Conceptually i  effective  (cozoseroial)  demand  was  treated  as 
being  determined  by  these  factorst    population!  consuaer  incom«»  and 
national  policies  vhioh  not  only  affect  population  and  incose  growth  but 
govern  or  strongly  influence  the  price  of  food,  fiber,  and  forest  products 
and  their  availability  through  trade. 

The  supply  of  food  also  was  viewed  as  being  a  function  of  three 
factorst    the  land  area  and  other  natural  resources  devoted  to  crops, 
livestock  and  forestry  production  and  the  quality  of  those  resources; 
available  technology  and  the  resulting  crop,  livestock,  and  forest  produot 
yields;  and  national  policies  t^hioh  affect  resource  developoent,  research 
and  technology,  availability  of  production  requisites,  and  tho  economic 
Incentives  for  farmers  to  invest  in  the  production  of  food  and  fiber. 

This  basio  conceptual  oo<^el  was  systematically  applied  to  the  countries 
of  the  world  grouped  into  12  regions  on  the  basis  of  geographical  proximity 
and  similarity  of  economic  systems  (i.e.,  whether  market  or  centrally 
planned  economies).    Coaoodities  were  treated  in  major  groupings.  Including 
cereal  graina,  oilseeds,  fibers,  and  livestock  products  of  tsaat  and  nilk. 
The  study  foouses  on  food  and  fiber  consumption  (effective  demand)  rather 
than  requirements.    The  difference  Is  important  because  projections  of 
oonsuoption  take  into  account  the  constraints  Imposed  by  economic  and 
physical  conditions,  constraints  that  are  important  everywhere,  but 
especially  in  the  poorest  regions.    Assumptions  were  that  domestic  demand 
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will  be  satisfied  first  by  domestic  production,  any  surplus  will  be 
exported,  and  any  deficit  will  be  aet  by  inports. 

The  analytical  approach  Involved  a  detailed  exanlnat.       "  the  relevant 
trends  of  recent  decades,  with  etnphasis  on  population  Incone,  ''ood 
conausptlon  patterns  and  consunptlon  policies,  financial  conditions 
(trad*,,  payments,  foreign  exchange  balances,  and  debt),  land  development 
and  availability,  land  use,  nechanlzatlon,  fertilizer  use,  crop  and 
livestock  yields,  and  production  policies.    The  purpose  was  to  understand 
the  forces  causing  those  trends  to  develop  as  they  did.    In  the  next  step, 
□ajor  trends  were  projected  into  the  future  to  ascertain  long-term  patterns 
of  production,  consumption,  and  trade*    The  process  Involved  detailed 
consideration  of  whether  projected  trends  might  be  expected  to  pertain  in 
the  future,  and  if  so,  what  the  most  plausible  outcome  at  various  times  in 
the  future  night  be. 

this  approach  vaa  applied  to  each  region  individually,  and  then  the 
results  aggregAted  to  obtain  global  totals.    If  the  results  of  an  Initial 
iteration  proved  loplauslble,  the  likely  causes  were  identified  and  the 
projections  sodlfled.    This  process  was  continued  until  a  plausible, 
con3lstent  set  of  regional  and  aggregate  projections  resulted.  The 
comparison  of  the  projections  of  apparent  consumption  with  the  quantities 
supplier}  (production)  indicated  the  extent  of  imbalance  and  the  imp! i  d 
world  t»*ade. 

The  atvdy  did  not  explicitly  project  prices.    In  the  short  run,  prices 
wei*-i  assuTied  to  ohango  in  accord  with  relative  changes  in  supply  and  demand 
of  coasoditli^a  in  the  various  regions.    This  implies  a  trend  toward  higher 
price J  in  those  regions  where  food  deficits  were  projected  to  increase. 
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OveraU,  and  for  the  20.ye*p  period  as  a  whole,  real  pptcea  on  a  global 
basts  are  assumed  to  approximate  those  of  1979-1981. 

The  study  involved  analysts'  evaluation  and  judgaent  of  future 
developments,  especially  regarding  policies  and  their  inpacts.  Such 
judgments  attempted  to  incorporate  frequently  disparate  information  deemed 
relevant  to  forces  drivin^f  the  Important  trends.    Study  of  previous 
policies  and  their  apparent  success  or  failure  provided  a  basis  for 
assessing  whether  they  «re  likely  to  be  continu»»d  into  the  future  or  be 
subsUntially  modified  and  in  what  fashion. 

With  respect  to  the  asr-ssoent  of  U,S.  long-term  productive 
capabilities  for  food,  fiber,  and  forest  products,  we  draw  extensively  upon 
numerous  reports  concerning  the  current  and  prospective  availability  of 
natural  resources  and  other  production  inputs,  current  and  prospective 
production  technologies,  and  long-term  trends  in  resource  use  and  yielda  of 
major  crops.    In  many  respects,  this  phase  of  the  project  consisted  of  a 
synthesis  of  current  information  and  knowledge  about  the  agricultural  and 
forestry  sectors.   Three  crop  yield  scenarios  were  developed  (sUtic 
yields,  adjusted  trend  yields,  and  "high-tech"  yields)  and  explored  with 
respect  to  implications  for  resource  use,  onvironmental  quality,  and 
economic  variables. 

I  cannot  stress  too  strongly  that  the  results  of  our  assessment  are  not 
predictions  or  forecasts  of  what  will  ha  .t>en^   The  future  reaains  uncertain 
and  unpredictable  for  oere  mortals!    Out  projections  can  best  be  viewed  as 
central  tendencies  of  future  change  -  a  general  path  of  change  -  based  on 
trends  of  the  past  adjusted  by  our  best  judgment  of  their  applicability  In 
the  future  and  realization  of  key  assumptions  which  undergird  changes  in 
demand,  supply,  and  trade. 
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Nuaerous  *asuoptions,  pltuaible  assuaptiona  from  our  pcrspectiveai  were 
involved  at  every  ataje  of  our  assessment.    Anong  the  raost  critical  were: 

•  •    Population:    generally  population  growth  rates  are  those 
of  the  World  Bank  which  provide  for  declining  rates  of  growth 
on  a  slobal  basis  and  in  most  regions  of  the  world  into  the 
21st  century.    These  rates  may  nonetheless  underestioato  the 
rate  of  decline  bssti  upon  recent  U.N.  data.    Because  of  the 
largo  absolute  population  ?,ovels  wo  are  dealing  withf  even  a 
modest  variance  in  the  growth  rate  would  yield  a  large 
numerical  change  in  population,  e.g.,  a  change  of  .05 
percentage  points  results  in  a  change  of  65  million  in 
population . 

•  Economic  Growth:   we  assume  substantially  slower  total 
and  per  capita  economic  growth  on  a  global  basis  for  next 
decade  or  two  than  in  the  1970s.    Hero  too,  small  changes  in 
growth  rates  from  those  assumed  could  have  significant  impact 
on  effective  demand  for  some  commodities,  e.g.,  a  .05  Dor cent 
change  in  por  capita  econonlo  growth  could  change  demand  for 
meat  by  nearly  8  percent  from  that  we  have  projected. 

•  Consumption  Patterns:    we  have  assumed  that  consumption 
patterns  will  continue  to  bo  Influenced  by  changes  in  in cone 
largely  as  in  the  recent  paat.    Although  we  have  attempted  to 
reflect  ongoing  changes  in  diet,  it  is  possible  that  actual 
consumption  patterns  will  deviate  substantially  from  those 
projected  depending  upon  changes  in  incom*  distribution,  ;ho 
stage  of  economic  development,  and  changes  in  knowledge 
concerning  nutrition. 

•  Availability  and  Prices  of  U.S.  Production  Inputs:  we 
assumed  that  supplies  of  commercial  production  inputb  as  a 
whole  will  be  readily  available  at  prices  increasing  at  about 
the  same  rate  as  general  price  level  increases  in  the  economy 
-  i.e.,  at  stable  real  prices.    But  energy  prices  are  tenuous 
and  potentially  volatile. 

Given  these  caveats,  it  is  clear  that  the  "reliability"  of  our 
projections  hinges  lapoi»tantly  on  whether  our  critical  assumptions  nre 
realised.    Other  analysts  might  havo  adopted  different  assumptions  and 
accordingly  reached  different  conclusions.    As  a  forecast  of  what  will  be, 
our  results  are  obviously  subject  to  very  wide  "confidence  limits."   It  is 
important  not  to  claim  or  expect  too  much  of  our  conditional  projections. 
There  can  b«  no  assurance  that  the  developraonta  based  on  past  experience 
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which  undergird  our  projeotiona  will  extend  into  the  unatablt,  uncertain 
future.   Indeed,  it  seeos  likely  that  sooe  such  trends  ifill  not  persist  as 
new  constraints  and  opportunities  eaerge.   But  the  precise  "turning  points" 
of  secular  trends  and  relationships  cannot  be  predict ed,  and  projections  to 
sooe  distant  point  in  tise  reveal  little  of  the  rear-to-year  events  along 
the  path  of  developoent.    Unpredictable  discontinuities  induced  by  actions 
of  humans  and  nature  osy  cause  performance  to  swing  widely  for  short 
periods  around  secular  trends.    Such  possibilities  are  proportional  to  the 
time  horizon  being  considered. 

The  foregoing  caveats  are  not  to  suggest  that  the  future  suat  merely 
•♦happen."    The  uncertainties  which  porvtde  the  future  and  our  inability  to 
forecast  it  should  not  be  cause  for  failure  to  take  present  actions  to 
shape  the  future.   The  analysis ,  Judgments)  and  conclusions  in  our  report 
are  intended  to  be  useful  for  discussion  and  for  decisionmaking  by  those  in 
position  to  influence  the  future  by  present  and  future  actions.    But  they 
are  without  clairvoyance. 


Our  report  contains  a  six  pagA  aunviary  of  conolusiona  and  implicatiors. 
From  those  conolusionsi  I  single  out  which  we  believe  hare  the  greatest 
implications  for  science  and  education  planning  and  priorities. 

U   Although  the  U.S.  agricultural  and  forestry  sectors  appear  to  have 
the  potential  capability  to  neot  projected  growth  in  der*and  to  the  year 
2000  at  real  prices  apprcxioating  those  of  1979-81  without  new  major  break- 
throughs in  technology,  the  longer  tera  prospects  are  Boro  fomJLdable.  By 
2020,  production  of  major  crops  may  need  to  be  increased  70«100  percent. 
Without  continued  growth  in  productivity  ''roa  technologies  yielded  by 
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research,  there  would  be  Inoreased  pressure,  perhaps  inordinate  pressure » 
on  the  natural  resource  tase,  increasingly  serious  environmental  problens* 
and  ultimately,  higher  real  costs  of  food,  ^iber,  and  forest  products* 
Given  the  long  sostation  period  for  many  types  of  research,  a  steady  streaa 
of  investment  will  be  required  in  the  course  of  the  next  two  decades  to 
meet  those  long-term  needs* 

2*    The  growth  ir.  demand  for  U*S*  products  is  likely  to  be  highly 
unstable  around  the  central  path  of  development  we  have  projected* 
Although  U»S»  productive  capacity  appears  adequate  to  meet  demand  on 


average  over  the  next  decade  or  two  even  with  existing  technology,  it  is 
important  to  continue  to  invest  in  productivity-enhancing  research  as  a 
means  of  maintaining  competitiveness  in  world  markets  and  as  a  contingency 
against  the  unexpected  and  the  unpredictable  vagaries  of  weather  and  public 
policies  at  home  and  abroad. 

3*    Expansion  of  productive  capacity  to  the  21st  century  will  not  be 
without  its  costs  and  hazards.    Expansion  by  oore  extensive  use  of  land  and 
water  resources  may  bring  not  only  higher  economio  costs  of  the  resources 
themselves  but  risks  of  further  environmental  degradation  through  soil 
erosion  and  water  pollution.    But  expansion  of  productive  capacity  by  more 
intensive  use  of  current  high  technologies  also  will  have  costs  and  pose 
hazards  to  the  environment  and  the  food  chain*    A  shift  toward  greater 
dependence  on  cash  crops  and  increased  use  of  chemicals  could  enhance  such 
hazards. 

4*    Future  public  investments  in  agricultural  and  forestry  research 
should  be  based  on  more  than  generating  technology  per  se  or  a  simple 
multiplication  of  product  output*    Emphasis  will  be  needed  on  the 
development  of  socially  appropriate  technologies  that  take  into  account  not 
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only  as^iouXtural  and  forest  produot  neoda  but  also  national  goals 
oonoernlns  .enyiponatntal  quality,  natural  rasouroo  conservation,  human 
health' and  nutrition,  and  other  sometlmos  coaptting  sooial  soals«  In 
addition  to  investa«nts  in  the  physical  and  biological  soienoes, 
investments  wlU  be  needed  in  institutions  which  govern  the  use  of 
technology,  in  huain  developoent,  and  In  sooial  ooitnoe  research  to  loprove 
understanding  of  hmtn  and  institutional  behavior* 

5.    To  attain  the  stream  of  appropriate  technologies  and  institutions 
needed  for  the  21st  century  will  require  purposefully  designed  science  and 
education  policies  and  strategies  predicated  not  on  the  circuastances  of 
the  ooment  but  on  perceptions  of  the  needs  In  a  distant,  uncertain  future* 
It  is  estinattd  that  to  meet  deoand  for  food,  fiber,  and  forest  products 
apprcxinating  that  projected  in  this  study  for  2020,  public  funding  of 
research  will  need  to  be  increased  at  a  coopound  annual  rate  of  10  percent 
between  1983  and  1991^ »  with  funding  between  1994  and  2020  roaintained  >/c  the 
real  investment  level  of  199 and  as  a  constant  proportion  of  the  value  of 
agricultural  and  forestry  output  over  the  UO  years* 

3.    Long-Tira  Projections,  Research  Planning  and  Priorities 
One  of  the  questions  posed  in  your  neacrandum  announcing  these  hearings 
was  hovr  such  projections  as  those  Just  summarized  night  be  used  in 
estaollshing  research  priorities* 

As  already  noted,  long-term  projeotions  should  not  be  regarded  as 
long-term  forecasts.    There  is  nothing  unevl table  about  the  cutocnes  of  any 
set  of  projections.    At  best,  such  projections  within  the  limits  of 
assuaptions,  methods,  and  Judgment  of  tnalysts  can  suggest  general 
"pressure  points"  vhlch  might  develop  in  the  system.    In  that  sense 
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projections  may  bo  useful  to  research  pltnners  in  formulating  long  range 
strategies  to  avoid  or  alleviate  such  pressures*    For  examples 9  our 
projections  suggest  that  U.S.  agriculture  Mill  bocoae  increasingly  cash 
crop  and  export  dependent  in  the  next  20  years*    Soybeans  and  feed  grains  1 
particularly  corn,  are  likely  to  experience  the  tnost  rapid  rates  of  demand 
growth.    That  d^velopmont  portends  expansion  of  cultivated  acreage  for 
those  crops  in  Hidwesterni  Deltai  and  Delta  states  by  withdrawal  of  land 
from  pasture,  double  cropping,  and  expansion  of  cultivation  on  marginal 
land*   It  also  Implies  more  intensive  cultivation  using  high-tech  methods. 
In  combination,  such  adjustments  suggest  the  likelihood  of  inor'^ii.oed  soil 
erosion  and  environmental  problems  in  the  absence      new  technologies  and 
management  regimes.    Such  possibilitlSd  suggest  the  need  for  research  to 
counter  such  tendencies. 

Water  s^cins  likely  to  become  increasingly  costly  in  the  decades  ahead 
Hioh  conssquent  economic  effects  on  regional  production  patterns.  Research 
in  technologies  to  improve  water-use  efficiency  and  institutions  to 
encourage  rational  allocation  of  water  among  competing  uses  would  seem  to 
be  of  high  priority  for  agriculture  at  least  in  the  Western  part  of  the 
country* 

If  as  suggested  in  our  report,  export  markets  are  likely  to  be  the 
"fly^jhaol"  of  future  growth  in  agriculture,  research  to  assist  in 
identifying  export  market  opportunities,  adapting  product  characteristics 
to  requirements  of  foreign  markets,  improving  the  efficiency  of  export 
product  delivery  systems,  and  in  the  design  of  new  or  improved  '*vaXue- 
added"  products  may  be  of  high  priority*    It  is  obvious,  however,  that 
research  by  itself  may  be  insufficient  to  resolve  potential  problems  or 
achieve  desired  public  goals  for  agriculture.    Other  types  of  policy 
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tdjufltmenta  oay  nted  to  acooapany  r«9e«roh  and  dtvelopaent  to  encourase 
appropriate  rosourco  usa  adjustatnts. 

Ptrhaps  the  aln^le  nost  laportant  lapllcatlon  of  our  projections  for 
research  planning  is  the  need  for  continued  investment  in  productivity- 
•nhonoing  technolos/  to  oeet  lons-toroi  unstable i  and  uncertain  world 
demand.    But  such  teohnolosy  should  be  ooapatible  with  long-tera  public 
goals  oonoerning  natural  reaourcts  and  quality  of  the  natural  environaent. 
Teohnology  affects  people  and  Institutions  in  different i  uneven  vays. 
7hus»  if  society  gains  froa  Investment  in  agricultural  research  as 
indicated  in  many  studies^  we  should  be  concerned  about  how  those  gains  are 
distributed  and  with  institutions  and  policies  co  assist  losers  in 
adjusting  to  changes  induced  by  technology* 
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TESTIMOHY  OF  MICHAEL  J.  PHILLIPS,  PH.D. 
PkOJBCr  DIRECTOR,  POOD  AKD  RENEWABLE  RESOURaS  PtOCRAM 
oma  OF  TECHNOLOGY  ASSBSSMEHT,  U.S.  CONGRESS 
BEFORE  THE 

SUECOKMITTEE  ON  DEPARTMENT  OPERATIONS,  RESEARCH,  AND  FOREIGN  AGRICULTURE 
OF  THE  HOUSE  COMMITTEE  ON  AGRICULTURE 

ISSUES  IN  FOOD  AND  AGRICULTURAL  RESEARCH 

JUNE  7,  1984 

Mr.  Chtlrwin  «nd  Heabtrt  of  tht  Coaaltttt: 

Thank  you  for  invitins  cht  Offlct  of  Tachnology  Aaasimnt  Co  appear 
befort  you  today.    I  am  Dr.  Mlchaal  Phillips,  th«  Project  Dlrtctor  of  OTA 
attettaentt  that  havt  focusad  on  ssricultural  rasaarch  and  currantly  the 
dlractor  of  tha  ataattMnt  "TechnoloST.  Public  Policy,  and  tha  Changing 
Structura  of  Aatrican  Agrlcultura."   My  purpoia  today  la  to  couunt  on 
thoM  Itaaa  In  your  Chtrtar  for  these  hasrlnge  where  OTA,  through  Ite 
paat  end  on|oln|  etudiae,  cen  contribute. 

I.    Impact  of  the  Neede  Aaeeeenent  Study 

For  the  paet  yeer,  X  have  htd  the  pleasure  of  being  invited  by  the  Joint 
Council  and  Ite  staff  to  be  •  part  of  the  proceeo  of  detemlnlng  the  long-tem 
needs  for  food,  fiber,  and  foraet  producte  and  of  detatninlng  the  research 
required  to  oeet  the  identified  neede.    This  hcs  been  a  long  snd  arduous  tssk 
for  the  Joint  Council.    The  Council  snd  Its  stsff  sre  to  be  cceaended  for  the 
docuaent  Needs  Aseessaent  for  the  Food  and  Agricultural  Sciences  thst  for  the 
first  tlae  repreesnts  s  brosd  conaensus  of  the  agricultursl  retesrch  coaaunlty 
on  the  aoet  urgent  neede  in  the  food  snd  agricultursl  ares.    However,  I  hssten 
to  add  that  the  docuaent  Is  too  genersl  to  be  used  ss  a  planning  docuaent  for 
specific  research  topice.    Perheps  the  Joint  Council  5-yeer  plsn  and  the 
annuel  Priorities  and  Accoaplishients  reporte  required  by  the  Food  and 
Agriculture  Act  of  1981  wUl  provide  this  specificity.    Every  effort  needs 
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to  b«  Mda  to  h«v«  Cheta  teporta  raflact  tht  prlorltlaa  of  tha  long-tarm  Neadi 
Aaaaaraont. 

Tha  Astlcultural  Retaarch  Sarvlca  ralaatad  Ita  lonr-ransa  pUn  In 
February  1983.    It  la  difficult  to  compare  the  ARS  pUn  with  tha  Needa 
Aaaaafuant,  alneo  tha  Uttar  la  coacamed  vlth  tha  whole  raaaarch  ayate&  and 
tha  for»ar  with  only  one  p«rt  of  th«  arataa.    However,  tha  s«naral  flndlnga  In 
both  reporta  are  not  In  conflict.    Aa  tha  Joint  Council  coaplataa  Ita  work  on 
the  5^yaer  pUo  and  tha  annual  ?rlorltlaa  and  Acco»pllah«anta  reporta,  e  -ore 
accuretc  cc«p«rleon  then  cen  be  etdo  with  the  AM  plen. 

The  Charter  for  thaia  haarloga  aaked  vhether  or  not  the  Joint  Council 
end  Uiera  Advleory  Boerd  ehould  be  Involved  with  eetebllehlns  »ore  detelled 
prlorltlee.   Such  e  teak  la  »ore  epproprlete  for  reeeerch  ed«lnletretore  end 
aclentlete.    Ihe  Joint  Council  end  Ueera  Adrtaory  Boerd  cen  better  provide 
guidance  on  how  overUl  prlorltlee  «*/  need  to  be  edjueted  to  aaat  the  aoet 
preealng  need 9. 

The  Cherter  eeke  whether  e  greater  uee  of  econoalc  enilyele  le  needed  In 
aettlng  prlorltlee.    Bcono«lce  le  balng  uead  aore  to  determine  If  a  problea  la 
algnlf Icent.    A  nuaber  of  leading  econatlete  were  ueed  In  preperlng  tha  Needa 
Aaeaaeaent.    However,  the  econoalca  dliclpUno  ae  wall  aa  other  dledpUnea, 
auch  aa  aodology,  engineering,  Ufa  edencee,  end  othere,  ere  not  ueed  to  e 
greet  extent  In  deteralnlng  If  the  technology  eelected  to  addreee  the  problea 
le  expected  to  heve  a  eodelly  dtelreble  outcoae. 

2,    Kaalf  Ice t lone  of  Supply/Petund  Frojectlone 

Supply/deaand  projection*  for  the  next  15-20  yeere  Indlcete  thet  export 
trede  will  be  Increeelngly  laportent  for  Aaarlcen  faraere.    Moet  obeervere, 
however,  egree  thet  the  treaendoue  iurge  In  U.S.  egrlculturel  expotte 
wltneeeed  during  the  I970*a  la  not  likely  to  be  repeeted.    However,  thet  doee 
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not  nctn  th«t  rttearch  to  Incretii  productlvitr-l»«»»  thi  ratio  of  output  p«r 
unit  to  total  Input— thou  Id  b€  any  leaa  laportant.    To  be  coapatltlve  In  vorld 
tttrkata  will  requlra  alsnlflcant  Increaiea  In  productivity.    Howaver,  a 
productivity  aeaaura  doaa  not  Include  iuch  factor  a  aa  envlroncaental,  aoclal, 
or  atnictural  lapacti  of  tachnologlaa .    It  la  hoped  that  Increaaed 
productivity  la  coapatlbla  vlth  long-tani  auatalnabla  production. 

One  of  tha  potantlally  Urgatt  payoff  a  In  tha  food  tnd  agricultural 
export  narVcat  la  for  hlgh-vtlue,  procaaied  ftn  producta.   World  trada  In 
hlgh-valua  fam  producta  grtw  faat  anouth  ovar  ths  1970'a  to  aurpaaa  tha  trada 
In  bulk  fai«  producta  that  traditionally  dominated  world  trada.    The  U.S.  haa 
b«att  hard-preaaed  to  coapatc  In  the  hlgh-valua  world  food  varkat. 
Tachnologlea  to  Increaaa  productivity  In  the  poatharveat  aactor  could 
contribute  algnlf Icantly  to  aat tbUahlnt  the  U.S.  aa  a  tujor  coopatltor  In 
thla  oarkat.    In  fact,  a«ny  of  tha  opportunltlea  for  advancaa  In  poatharveat 
capability  «ay  be  "high  tach"  and  night  ba  moit  opportuna  for  tha  U.S. 
However,  aa  X  teatlfled  In  thla  Subcoaalttee'a  hearloga  laat  year  on 
agricultural  reaaarch,  poatharveit  technolosy  roaearch  haa  been  neglected  for 
oany  yean.    With  tha  eaorgance  of  th«  high- value  export  aarket,  thara  la  all 
the  Bore  roaaon  to  evaluate  raaourcea  allocated  to  thla  aactor.    It  ahould  ba 
noted  that  In  Ita  S-yaar  laplamantatlon  plan,  tho  Agricultural  Reaearch 
Service  plana  to  devota  aora  reaourcea  to  tha  poatharveat  aector. 

3.    Technology  and  fam  Structure 

A  great  deal  of  Intereit  contlnuea  about  the  ralatlonahlp  between 
technology  and  far*  attuctura.    Thla  Subcomnittee ,  along  with  two  other 
aubcoaaltteeo  of  the  Houae  Agriculture  Committee  and  four  other  coaaltteea 
of  Congraia,  requeated  OTA  to  conduct  en  aaaaiitiant  of  eMrglng  agricultural 
technologies  and  their  relatlonahlp  to  public  policy  and  changing  fara 
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•tructur*.    0T\  U  nov  vorklns  on  thla  asaeaacMnt.    Tha  purposa  of  tha  projact 
it  to:    1)  datanilQa  tha  Mat  likaly  plctura  of  U.S.  tfrl^ultura  in  tha  yatr 
2000  with  attaadins  iapactt,  2)  axpUin  hov  tachnolotical  advencaa  M»y 
Influenca  thia  plctura,  and  3)  aaalyta  public  policial  to  mltit>t«  poialbla 
«dverta  lapacta  or  to  taka  advantaga  of  potantlal  banafltt. 

Flndlngt  fro*  tha  aataanMnt  thtt  ralata  dlractly  to  tha  1985  Faxm 
lUl  will  b«  a^llabla  latar  thla  rear.    Prallmlnarx  flndlnfa  indlcata  that 
caartlof  tachnologlaa  la  blotachaology  and  covaunlcatlon  and  loforaatlon 
tachnoloflaa  will  Play  a  vary  iaportant  rola  la  atructural  chaaga  fivan 
praaant  public  policies.    Thaae  tachaologlaa  will  ba  appllcabla  Moatly, 
for  ecoaoalc  and  tochalcal  aff Idaacy  rastons,  to  larga,  Integratad  fantlnt 
oparatlooa* 

Thara  ara  aaay  policy  quastlona  to  raaolva  Including:    1)  VHio  ara  tha 
baoofldarlea  of  prataat  faia  poUdaa?   2)  ^st  ara  tha  Upacts  of  lesa  thaa 
10  parcaot  of  all  faxma  producing  over  90  parcant  of  tha  food  and  fiber  for 
doaastlc  end  world  varkats?    3)  Ara  baelc  chengee  needed  In  coaaodlty 
policies?    4)  Whtt  le  the  rola  of  OSD\  and  land*Stent  unlversltlee  In 
sselstlns  90  percent  of  the  faru  that  produce  only  10  percent  of  the  U.S. 
food  and  fiber?    5)  In  whet  for«  should  the  asslatence  be? 

The  OTA  sseeeeaant  will  estsblleh  the  relet lonthlpe  saongt  eaerglng 
technologies,  currant  public  policies,  and  changing  fam  etructura.    We  hope 
to  be  9ble  to  Indicate  the  aost  Inportent  relet lonihlpe  eo  thet  pollcyaakars 
will  know  where  the  key  preesure  polnte  ere.    Our  goal  Is  to  provide 
pollcyvekers  with  a  picture  of  whet  the  sgrlcultural  eector  will  look  like  ae 
vt  enter  the  21et  Century  with  all  tha  attending  lapects  thet  go  with  It*  If 
pollcyaekars  ere  eatlefled  with  vhet  they  see,  probsbly  little,  If  any, 
chsnfee  In  public  policy  will  be  needed.    If,  however,  they  do  not  like  whst 
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thty         th«y  wr  drcv  upon  the  •tudy't  or  othtr  policy  optica*  to  mltlg«ti 
thi  QMAtlvi  ispicti. 

Blof  chnoloxy  Inltl^tlv* 
Land-irAnt  unWiriltlci  vtrc  created  by  Coosriii  to  lervi  thi  public. 
Tht  •grlculturel  cowpontnt  of  the  Und-grtnt  ualvenltltt  hat  unlqut 
reapottslblUtlet  to  cooduct  ind  extiod  riiiati  of  roiiirch  for  the  public 
benefit.    Tradltlonelly,  thott  reiiirch  riiulti  htrt  betn  rttdlly  ind  frttly 
Avilltblt  to  thi  public  —  hivlas  no  prlviti  propirty  or  excluilrlty  righti 
Attached  to  tht«.    HUtorlctlly,  rtiterch,  whoii  rtiultt  wen  to  be  htld  In 
coofldtnct  or  hivi  prlvite  property  rlghti  ettichid  to  thtM,  vti  frowned 
upo»     ?oUcy  chtnget  that  htve  occurred  over  tht  ptet  15  yetrt  bold  the 
potmlal  for  ■ubitaotlally  chinslnf  thli  tridltlonal  riady  ind  tx4%  acctit 
concept  of  land-jrant  unlverelty  rtitarch.    Soae  chtnjtt  havt  •Irttdy 
occurred;  others  have  tha  potMtltl  for  occurrlat  very  rtj»l.^ly. 

Quattlona  of  hov  land-trtnt  unlvortltlei  eight  adjust  to  thf 
dtYtlopweott  htYi  bcin  thi  lubjict  of  ■xtenalvi  itudy.    Hovevir,  thi 
lepact  on  the  unique  niture  or  "toclal  contract"  of  tht  land-grant 
■y«tM  hai  recilTid  little  ittentloo^ 

Policy  chiQgei  rigirdlng  propirty  rlghti  In  ■grleulturil  retaneh  had 
thtlr  origin  In  the  •ntctiMnt  of  tht  PUnt  VtrUty  Protection  Act  of  1970. 
Prttloutly)  patint  protection  in  plinti  v&i  Halted  to  ■■Mually  riproductd 
Mtirial  —  »alnly  orchard  ftultt  lod  orniiMnttl  floweri.    Tht  PUnt  Varlity 
Protictlon  Act,  aaendid  In  1980,  provldii  thit  a  breedir  of  ■  new,  itable,  and 
uniform  variety  of  ttxually  rtproduced  plants  can  rii train  other  iiidinen  fro« 
rtproduclQg  and  ■■lllng  thit  varlity  for  17  yiiri. 

Of  poiilbly  greitir  elgnlflcance  vei  thi  1980  Undairk  U.S.  8upri»« 
Court  dadilon,  Dlaaond        Chakribarty,  which  htld  thtt  tht  Inventor  of  ■ 
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ntv  «lcro-orsiinltB,  vho««  InTintlon  othtrvltt  taet  the  leftl  requirtaenta 
for  obttlnlng  •  p«ttot,  could  not  be  denied  •  patent  eolel^  because  it  vet 
•live.    Thie  decieioo  opened    he  door  for  petentins  of  potentiellr  ell  nev 
producte  of  the  biotechnologjr  ere. 

Since  the  paeeege  of  the  Plant  Veriety  Protection  Act  and  the  Chekreberty 
decieion,  private  eector  intareet  in  egriculturel  raeejirch  hee  miehrooned. 
OTA  found  in  the  etudy  Cooaerciel  Piotechnology?    An  Internetlonel  Anelyeie 
thet  there  ware  61  coapeniee  pureuing  applicetiooa  of  biotechnology  in  enlaal 
egrlculture  and  52  coapaniei  epplying  biotechnology  to  plante  In  1983.  The 
cocipeniee  Involved  renge  froa  eitebliihed  egriculturel  chemical  euppliere 
euch  ee  Honaento,  DuFoat,  Dov,  Eli  tillTi  end  Aacricen  Cjeneeld  to  new 
biotechnology  firae  luch  ee  Genentech,  Motechnice  International,  HGI, 
end  Genex. 

Hoet  of  theee  flnie  heve  developed  their  own  in-houee  reieerch  capebility 
eaplojring  nolacular  blologleta,  biochetaiete,  geneticiete,  pUnt  breedere.  end 
veterinariena.    While  the  eapheeie  in  plent  end  enlaal  ecienct  in  the  peet  wee 
thet  of  eelectlon  end  breeding  for  epecific  deeired  treite,  now  the  eapheiie 
hee  chenged  to  underitending  the  fectore  thet  control  the  genetic  treite  end 
overtly  chenging  thee.    Progreee  ie  elreedy  being  aade  with  growth  horaonee, 
veccinee,  and  herbiclde-reiietent  verletlee.    Saverel  genetically  engineered 
producte  ere  very  close  to  being  aarkated  ccaaercielly. 

Keletionahipe  are  aleo  developing  between  nany  of  theee  (irae  end 
univeraitiee.    Por  exaaple,  Hoaeento  hee  e  S-yeer,  $23.5  aillion  contract 
with  Weehlngton  Univereity  under  which  Individuel  reeeerch  projecte  ern 
conducted.    Kt  Stenford  Univereity,  eix  corporete  eponiore  (Cenerel  Poode; 
Koopera  Corporation,  Inc.,  Bendix  Corporation,  Heed  Corporetionj  end  Hctoren 
Power  end  Peper  Coapany)  contributed  $2.5  lailllon  to  form  the  for-profit 
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Enttalc*  and  th«  not-for-profit  C«at«r  for  Blottc'-  oiogy  Kaaaarch.  Mlchltaa 
Stata  Uolvaraltr  craatad  Kaotan  to  aa^  Yantura  capital  for  llatttd 
p«rtaarthlpa  to  datalop  and  mttkmt  lonovatloas  arlalos  out  of  raaaarch. 

Tha  fonatlon  of  Naotaa  polnta  up  a  alsnlflcaat  probla«  b«ltvs  aacountarad 
by  tha  unlTtraltlaa  In  tha  blotachoolofy  ara.   Waotan  w  formod,  In  part,  for 
tht  purpoaa  of  rataloins  faculty  Mmb«rt  vho  ara  racalvlst  offers  fro« 
biotachttolofy  coaptnlaa.    la  Ifaosan^  faculty  Msbara  ara  alloirtd  to  davalop 
thtlr  aotrtpranturlAl  talaat  and  tha  aaaoclattd  flaanclal  rawarda,  whlla 
raaalnlns  at  tha  unlvarslty. 

Tho  fonutloa  of  Haot«a  raflacta  tha  raallty  that  Motachnolosy 
davalopMDt  la  raaultlof  la  or  haa  tha  potantlal  to  raault  la  a  aubatantlal 
drain  on  unltarslty  baalc  and  applitd  raaaarch  talant.    If  laadlos  faculty 
■ambora  aro  not  ovtrtly  hlrad  away  fro*  unltaraltlaa,  thay  may  fom  thalr  oira 
coiapanlaa  or  bacoaa  coosultaata.    Tha  aatabUahaant  of  biotachnology  proparty 
rlfhta  haa  aubataatlally  halchtaned  aclantlata*  Intaraat  ia  prlrata  aactor 
taployaaat  opportunltlaa.    In  tha  procaaa,  qutatloos  hata  arlaan  ovar  vho 
maintains  tha  proptrty  right  —  tha  ualvarslty,  tha  prlvata  firm,  or  tha 
adantlat. 

Ia  tha  VaahlnstoQ  UnlYarslty-Hoosanto  caaa»  tha  UaiYarslty  ratalns 
tha  pataat  rl^ta  uhlla  Monsanto  haa  axclualva  1  leant lof  rlghta.    In  Enstnica, 
Stanford  Ukavlaa  gata  tha  patant  rlghta  vhlla  tha  Caatar  aod  tha  alx 
corpora ta  aponaora  racalta  tha  royalty-baa ring  llcanaaa.   Maogtn  will  buy 
patent  rlghta  from  Michigan  Stata  Uolvaralty  vhlla  tha  loyaator  vill  gat  a 
15  percent  royalty  or  a  atock  option  la  Neogen. 

Today »  euch  private  a'actor  errengeaente  with  lend-grent  unlvereitiee 
lategrete  boelneee  Into  the  oalveralty  febrlc  while  prevlouely  treetlng 
gOYenaMnt-buelneee  tlee  et  etae-length.   Queetlons  develop  over  vho  conttola 
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tht  uaiverticy  reieirch  tiendti  Che  ■lltfitnet  of  icltnclitt  co  their 
unlveriUy  eiployer»  che  vllllngneet  of  ■clencltct  co  dlecues  rtiaareh 
dltcovtrlet  hevins  •  potenclelly  (MCeattble  produce  ■■■ocleced  vich  then,  end 
pocentUl  fiToriclis  ■hovn  particular  coapenlti  by  Che  univereity  beceuee  of 
their  reeeerch  tlei. 

Thie  controveriy  hee  ceuied  the  lend'-trenc  A^riculCurel  Experiatnt 
Stetion  CoaaltCee  on  I'olicy  (ESCOF)  to  expreie  publicly  iti  conctriu  end 
develop  guidtlinei  to  deel  vlth  cheee  biocechaoloty  ieeaei. 

It  ehould  be  pointed  out  chec  these  ieeuei  ere  not  new  to  society.  The 
bio-«edic«l  field  in  perticuler  hee  been  deeling  with  these  iesuee  eine*  the 
Uti»  1970* e.   R.  C.  Herdoen,  in  the  erticle  "Unlvereity-Induetriel 
Relatione  hips*  In  Cencer  Investigetioni  diecuseee  the  controverslee 
■urroundint  these  iseues  ee  they  relate  to  nonUnd-trent  or  privete 
universitiee  in  tht  bio^dicel  eree.   Theee  relet ionehips  between  the  privete 
sector  end  private  univertltiee  heve  been  flouriehing  end  ee  HtrdneQ  states, 
*UniveTsitiee  have  concluded  today  as  they  heve  in  the  pest,  th«t  the 
induetriel  interfecc  ie  velueble."    Indited  Confirees,  by  ptselns  patent  law 
aaendatnta  in  1980  to  riaplify  the  freeevork  wherein  not-for-profit  end  eaall 
tiueinesBea  aay  engeta  in  univertity-induetty  relationahlpe,  hee  indiceted  its 
Intent  in  this  aree.    And  Preeident  Ke«ten,  to  the  legally  el  lovable  extent, 
hee  extended  theee  benefits  to  large  Kieineesee  by  Executive  order - 

The  public  policy  question  ie  whether  or  not  land-grent  unlvereitiee 
chartered  by  Congre«e  and  publicly  funded  on  e  continuins  basie  by 
epproprlationt  are  to  be  coneidered  unique.    If  eo,  theee  edjuetaente  imply 
in  part  that  potential  baelc  chengee  in  the  reletionehipe  betwesn  lend-grent 
univertltiee  end  the  public  mey  be  forthcoaing. 
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Th«  aav«Qt  of  p«t«Qt  rl|ht«»  exclu«lv«  llcinilni,  ind  prl¥*ti  ttctor 
InVMtMat        Joint  rintutM  tod  coatt«ctu«l  •rr«ng«««nt«  In  public  wctor 
r««r«rch  hm  th«  pot«ntUl  for  chioflnt  th«  dlitrlbutlon  of  bta«flt«  £ro« 
l«nd-tr«at  r ••catch  dlccor^rl^^.*   Thl«  occur*  for  «t  U««t  four  r«A«oa«: 

•  ly  llctMlof  or  tr«ai£«r  of  patent  right*  ic  priv*t«  fir««, 

th«  right  to  u««  di«coT«ri««  i«  no  longir  frwly  my«il«bl«  —  if 
infonutlon  on  th«  discovery  itwlf  i«  freely  ereileble. 
e   Certeia  iodlTiduele  and/or  firme  ere  conferred  tho  beoefite  of 

epecific  Und-jrent  reet«rch»  to  a  potentlelly  unfair  advintega  over 
othere.    Without  euch  trenifer  of  rights,  the  benefite  are  evelleble 
to  enyone  who  edepte  th«  difcovery  to  coanarciel  ueo. 
«   The  coete  of  the  reeulting  diecoveriee  ere  Internalized  In  the  price 
of  the  reeulting  product.    The  pric«  the  public  paye  for  the  product 
eleo  includee  proflte  eeeocietftd  with  the  conferrence  of  the  righte. 
Thue  It  can  be  ergued  that  eoclety  peye  for  both  the  coet  of  the 
reeeerch  and  for  ite  benefite.    Without  the  conferrence  of  proj.«ty 
righte,  prcfite  ere  mlnUittd  by  cowpetitlon. 
e   ?rivete  eector-pubUc  eector  inequiti«e  ere  virtually  eeeured  in  eny 
grenting  of  reeeerch  property  righte  to  eny  individual  flr«.  Thie 
occure  becauee  with  a  reletively  email  ^ivete  eector  iaveetment  there 
ie  acceee  to  a  much  broader  renge  of  current  end  prior  reeeerch. 
The  ertuiMnt  doee  .iot,  however,  flow  exclueively  egelntt  the  conferrence 
of  prlvete  eector  property  righte  by  UL^-grant  unlvertitlee.   There  are  et 
leatt  three  main  counterbalendns  erguaente: 


*    Slmiler  iapllcetlone  nay  eleo  exlet  for  AIS  reeeerch  to  thm  Jhet 
patent  righte  end  exclusive  licensing  erreagemente  are  created  by  «S. 
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•  With  tht  conftrrence  of  prlvtCt  proptrc/  right t  tnd  cht  tttocUted 
prlvtce  ttccor  InvtttxunCi  Che  quantlcy  of  r«tetrch  dlicoverl«t  tuy 
Incrtttt.    A  study  by  Rob«rc  Evtnson  tc  Yale>  for  exaaple,  found  a 
•harp  accelertclon  In  prlvtCe  pltnc  brtedlng  progrtao  tfctr  cht  1970 
Plant  Variety  Protactlon  Act  vaa  enacted  Into  lav.    Over  1|088  patent 
certlflcatea  ware  s^s°c^      Fabruary  1,  1983. 

•  Without  land-grant  unlvoralty  InvolveMtnt  In  private  aactor  funded 
raaearchi  It  aay  not  ba  abla  to  rataln  tha  top  quality  iclentlata  ^ 
oeaded  to  conduct  cuttlDg-edgo  agricultural  reaaarch.    In  the  proceaa, 
Che  agricultural  raaaarch>  extenaloni  and  caachlng  programs  vould  all 
auffar. 

•  Finally*  patent  ownopoly  rlghta  uy  be  nacaiaary  to  Attract  tha 
capital  Invaatoanc  naaded  to  cranslata  land-grant  unlvaralty 
aclantiflc  advancea  to  coaaerclal  reality.    Without  auch  proprietary 
protection!  n-    aiKcuverlea  oay  not  b«  able  to  coapate  for  reiourcea 
for  davelopMnt  to  aarketabla  producta  or  tachnologlea  and  thua  public 
availability. 

If  pollcynakera  dealre  chat  land-grant  unlveraltlea  not  confer  property 
rlghta>  It  vlll  be  neceaaary  to  provide  the  level  of  funding  vhareby  they  can 
coitpete  with  nonland-grant  or  private  unlveralclea  who  '*onfer  such  rlghte. 
That  la  a  baalc  public  policy  decision  —  taaybe  the  aoat  baalc  declalon  alnce 
the  land-grant  ayatea  vaa  created  over  a  hu".dred  yeara  ego.  Surely 
aacabllahcaent  of  proprietary  patent  rlghte  >  exclusive  llcanalngi  and  private 
sector  investaent  In  land-grsnt  universities  needs  csreful  ssssiiaent  snd 
sxploradon  of  the  Issues  by  pollcytiAkers  with  the  welfare  of  the 
unlveraltlea»  the  aclentlflc  enterprlee,  and  the  public  In  alnd. 

Thnnk  you  Cor  Inviting  m  to  teat  If  y  Mr.  Chalrofin.    I  vould  be  happy 
to  try  to  tknaver  any  queatlona. 
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STATEKEMT  OF  OR.  WILLIAM  KA.RSHALL 
CHAIRMAN,  NATIONAL  AGRICULTURAL  RESEARCH  AND 
EXTENSION  USERS  AOVISORY  BOARO 
BEFORE  THE  U.  S.  HOUSE  OF  REPRESEMTATIVES  COHMIHEE 
ON  AGRICULTURE  SUBCOhWITTEE  ON  OEPARTMENT  OPERATIONS, 
RESEARCH*  AND  FOREIGN  AGRICULTURE 


My  nane  Is  Wmi«in  M«rsh«n,  President  of  the  HIcrobUl  Genetics  Division, 
Pioneer  Hi-Bred  Internatlowl ,  Inc.,  of  Johnston,  Iowa.   I  an  testifying  today 
as  Chairman  of  the  National  Agricultural  Research  and  Extension  Users  Advisory 
Board.    I  wish  to  thank  Chairman  Brown  and  the  members  of  the  Subcopwlttee  for 
this  opportunity  to  place  before  you  the  opinions  of  the  private  sector  as 
expressed  through  the  25  members  of  the  Users  Advisory  Board. 

As  you  are  aware,  the  Users  Advisory  Board  was  established  by  the  National 
Agricultural  Research  and  Extension  Teaching  Policy  Act  of  1977  to  provide 
Information  and  Independent  advise  to  the  President  and  Congress  on  Issues  of 
concern  to  users  of  agricultural  research  and  extension  services.  Copies  of  the 
Board's  reports  for  the  past  year  have  been  distributed  to  mciubers  of  this 
cocunlttee.  Today,  I  would  like  to  briefly  apprise  you  of  sorae  of  our  primary 
concerns.  Before  I  speak  to  the  Individual  sections  requested  in  your  letter  of 
May  8,  I  would  like  to  put  into  overview  the  Board's  lopressions  of  agricultural 
research  in  America  today.   The  Board  is  proud  of  the  accomplishments  of  our 
agricultural  restart,  institutions.    Its  accomplishments  are  heralded  around  the 
world*  There  Is,  however,  a  concern  that  the  world  has  changed  and  ti.ut  these 
changes  are  placing  new  demands  on  our  agricultural  institutions.  It  Is  the 
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feeling  of  the  Board  that  these  new  demands  do  not  translate  directly  Into  new 
dolUrs  for  additional  research.   It  Is  true  that  agribusiness  has  grown  and 
with  It  agricultural  research  nxiSt  also  grow.  We  are  more  concerned,  however, 
with  prioritization,  focus  and  redirection  of  existing  as  well  as  new  programs. 

Our  discussions  lead  to  reconrtendatlons  In  two  broad  arets.    The  first  challenge 
Is  to  broaden  the  disciplinary  reach  of  our  Experiment  Stations  and  the 
Agricultural  Research  Service.    It  is  the  strong  feeling  of  the  Board  that 
disciplines,  particularly  those  related  to  biology,  should  be  brought  Into  the 
experimental  designs  and  teachings  In  our  Colleges  of  Agriculture  In  a  more 
direct  and  effective  way.  Secondly,  Input  costs  have  escalated  nsorc  rapidly 
than  yields  or  narkets.    Economists  and  more  specifically  agricultural 
economists  should  focus  their  efforts  to  understanding  the  new  picture  of  world 
farming  and  work  nore  closely  with  researchers  to  Insure  that  our  technical 
programs.  If  successful,  will  provide  econonic  benefit  to  our  farmers, 
agribusinesses,  and  the  Nation. 

we  agree  that  biotechnology  in  agriculture  should  be  given  highest  priority  and 
focused  toward  major  objectives  of  large  economic  benefit  to  American  faming, 
we  feel  the  area  vf  reducing  input  costs  and  preserving  our  national  rsources  to 
be  two  areas  where  biotechnology  uniquely  provides  a  significant  potential 
benefit. 
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with  that  «s  an  overview,  1  would  like  to  turn  to  each  one  of  the  Issues 
which  you  requested. 

In     opinion,  the  best  wa>  to  encourage  greater  use  of  econonic  and  critical 
path  analyses  for  setting  priorities  Is  to  determine  what  economic  benefits  will 
be  derived  from  successful  research.   What  are  the  economic  assumptions  which 
lead  an  Investigator  to  pursue  a  particular  research  goal?   The  challenging  of 
economic  assumptions  Is  an  exercise  that  often  helps  the  scientist  plan  his 
strategy.  The  Joint  Council  and  the  I'sers  Advisory  Board  may  be  the  Boards  most 
capable  of  probing  areas  of  economic  assumptions  •  since  they  represent  the 
producers  and  gsers  of  research.    I  do  not  believe  that  pore  detailed  priorities 
or  explicit  rationale  Is  wise.    What  the  UAB  often  finds  Is  that  the  research 
objecti ve,  per  se,  needs  more  explicit  rationale,  not  the  detailed  approach. 
Researchers  continue  to  work  In  a  specific  field  because  It  Is  familiar.  We 
have  to  develop  rt^^earchers  that  are  flexible  In  their  disciplines  as  well  as 
problem  solving* 

The  supply/demand  projections  should  certainly  be  used  In  setting  priorities. 
We  feel  there  Is  a  need  for  the  Joint  Council  to  place  greater  priority  on 
environmentally  desirable  technologies.   Increasing  yields  does  not  assure  the 
consumer  that  the  soil,  water*  and  air  will  not  be  dsmaged  for  future 
generations.    The  Users  Advisory  Board  feels  that  the  Joint  Council  should 
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examine  ways  to  decrease  Input  costs  while  maintaining  yields.  Between  1979 
and  1982  Input  costs  have  risen  30  percent,  an  average  for  all  corrmodlties. 
This  Increase  Is  due  largely  to  the  cost  of  capital  as  well  as  Increased  costs 
of  petroleum.    The  farmer's  tnargln  has  been  shrinking  constantly  since  energy 
and  capital  costs  started  to  rise.   There  was  only  a  brief  period  when  the 
developing  nations,  because  of  low  Interest  loans,  were  able  to  buy  sufficient 
quantities  of  our  exports.   Agricultural  research  can  play  an  Important  role  in 
Identifying  the  high  Input  costs  as  well  as  providing  c,)t1ons  to  reduce  these 
costs  through  new  technologies.   Too  nwch  of  our  agricultural  research  Is 
devoted  to  increasing  yields  with  the  tacit  assuniptlon  that  that  will  Increase 
the  profitability  to  the  fanner.   That  hypothesis  should  be  challenged. 
Contributions  of  agricultural  research  to  a  viable  U.S.  agriculture  must  be 
neasured  by  profitability  or  the  Riargln  rather  than  productivity. 

The  personal  conputer  may  represent  the  best  near- term  tool  to  assisting  both 
limited  resource  fanners  as  Kell  as  large  producers  In  Improving  their  margins. 
The  technology  for  analysis  and  communications  exists  but  we  haven't  sufficient 
Information  on  Individual  farms.   We  believe  that  the  County  Extension  Agent  «nd 
the  Extentlon  Specialists  are  well  situated  to  develop  the  database  which  would 
show  limited  resource  farmers  the  appropriate  management  practice  for  his  crops 
or  livestock.    Analyses  can  be  performed  which  would  shw  the  optlnum  size  of 
his  farm,  needed  Inputs,  hired  labor,  size  of  capital  and  herd. 
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The  potential  of  agricultural  biotechnology  holds  the  greatest  long-tern 
potential  technology  for  reducing  input  costs  and  protecting  our  naturil 
resources.    It  is  imperative  that  our  established  agricultural  research 
organizations  become  involved  in  evaluating  this  potential.  Through  this 
involveoent  they  also  establish  the  appropriate  database  to  assist  in  developing 
a  regulatory  approval  process.   At  pi-esent,  nost  of  the  funding  for 
biotechnology  in  agriculture  comes  from  federal  agencies  outside  the  USOA.  In 
general,  fewer  than  15  of  our  State  Agricultural  Experinent  Stations  are  able  to 
obtain  sufficient  funds  to  work  in  this  area.   Their  ability  to  attract  these 
funds  appears  to  be  related  directly  to  the  number  of  basic  scientists  working 
within  their  basic  science  departments.  Sinply  stated,  many  of  our  experiment 
stations  no  longer  have  the  basic  science  departments  that  were  once  within 
their  College  of  Agriculture.  The  stability  and  mix  of  funding  are  an  iwportant 
policy  issue  if  economic  performance  is  the  principal  reason  for  Congressional 
interest  in  research  and  development. 

Since  1979,  agencies  outside  of  the  USDA  have  increased  their  support  of  the 
State  Agricultural  Experinent  Stations  from  $61  million  in  1979  to  578  million 
in  1982,  a  28  percent  increase.   At  the  same  tioe,  the  USDA  has  increased  its 
funding  by  approximately  38  percent  but  on  a  larger  higher  base.  State 
appropriations  have  increased  about  the  same,  i.e.,  28  percent.   Clearly  these 
data  indicate  that  Federal  policyrwlcers  and  legislators  are  supporting 
agricultural  research  in  a  serious  way  and  providing  stable  support. 
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ye  must  stioulate  technological  development  In  the  public  and  private 
sectors  through  providing  an  appropriate  mix  of  government  funds.  FIrst-cUss 
scientists  who  can  successful  1^^  coinpete  for  basic  research  funds  appropriated  to 
the  Cocpetltlve  Grants  program  should  be  attracted  to  conduct  b<s1c  biological 
research  using  USOA  funds  regardless  of  their  Institutional  affiliations.  The 
USDA  Conpetitlve  Grants  program  was  established  In  1978  to  provide  support  for 
basic  agricultural  research  of  high-quality  and  significance  without  regard  to 
the  nature  of  the  resea?  h  Institution.   The  Competitive  Grants  program  provides 
training  opportunities  lo  attract  superior  young  scientists  to  agricultural 
problems.    Perceptive  scientists  who  focus  their  energies  on  developing  frontier 
tools  and  techniques  should  continue  to  be  supported  by  reauthorizing  the 
Competitive  Grants  program.   We  reconuend  that  the  Conpetitive  Grants  prograa, 
(Section  2(b)  of  the  Act  of  August  4,  1965,  P.L.  89-106,  as  atKcnded  by  Section 
1414  of  P.L,  95-13  (7  U.S.C.  450(b))  be  restricted  to  basic  research  rather 
than  basic  and  applied  research  as  the  law  currently  reads. 

In  addition,  we  need  to  refocus  and  simultaneously  fund  the  Special  Grants 
program.    The  focus  of  the  Special  Grants  program  should  be  used  to  achieve  the 
following  objectives: 

1.    Strengthen  the  scientific  capacity  of  our  state  agricultural  experiment 


2.    Support  institutional  affiliations  which  stimulate  rapid  utilization  of 
emerging  scientific  techniques  to  reduce  agricultural  Input  costs 
including  seed,  fertilizer,  pesticides  and  fungicides,  labor,  fuel, 
*water»  farm  machinery,  and  Interest. 


stations. 
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3,   Stimolite  increased  attention  to  high  priority  science  for 

agriculture  through  competitive  funding  for  wjor  scientific  areas. 

We  must  stiBulate  affiliations  of  state  agricultural  experiaent  station 
scientists  with  basic  scientists  in  other  land-grant  university  departments  and 
well-known  non-land-grant  universities.   Colleges  such  as  the  Universi^  of 
Illinois,  Cornell  University,  and  The  Ohio  State  Universi^,  should  receive 
funds  which  support  collaborative  biotechnologiy  centers  across  departwent  and 
college  boundaries.    The  field  plots  and  barns  of  schools,  such  as  the 
University  of  Connecticut,  should  be  linked  through  a  grant  to  the  gene-splicing 
laboratories  of  Harvard  University  to  accelerate  areas  such  as  biogenetic 
product  development.   Funds  should  be  awaVded  coupetitively  to  MS  which  submit 
proposals  for  collaborative  cross-cgmpus  or  multi-institutional  research. 

We  recowend  that  Section  2(c)(1)  of  the  Act  of  August  4,  1965.  PIL*  89-106, 
as  anended  by  Scctior.  1414  of  P*L.  95-13  (7  U-S.C-  450)  be  revised  as  follows: 

The  Secretary  of  Agriculture  is  authorized  to  take  coepctitive  grants  for 
periods  not  to  exceed  five  years  to  State  Agricultural  Expertwent  SUtions 
to  stiwUte  increased  attention  to  high  priority  science  for  agriculture 
that  (A)  strengthen  the  scientific  capacity  of  our  state  agHcultural 
experiiKnt  stations  and  promote  research  partnerships  between  state 
agricultural  experiment  sUtions,  basic  science  departnents  in:  (1) 
nonapricultural  departments  of  land-grant  universities,  (2)  all  other 
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colleges  and  universities.  (3)  other  research  institutions  and 
organizations,  and  (4)  corporations  and  high  venture  capital  finos  having  a 
demonstrable  capacity  in  food  and  agricultural  science. 

It  is  inportant  to  focus  the  attention  of  our  St«te  Experiment  Stations  on 
reducing  input  costs.  The  private  sector  laboratories  do  not  have  the  sane 
objectives  as  the  public  sector  units  do.   What  the  private  sector  does  is 
promise  to  return  the  greatest  return  to  its  shareholders.   Solutions  tc 
reducing  chemical  use,  seed  costs  and  machinery  are  not  in  the  best  interest  of 
corporations.  The  Nation  looks  to  our  agricultural  colleges  and  universities  to 
solve  those  problems. 

The  Users  Advisory  Board  in  its  recommendation  In  July  of  1983  Indicated  that 
there  was  considerable  benefit  in  transferring  agricultural  economists  into  ARS. 
We  believe  that  the  Economic  Research  Service  needs  to  expand  Its 
responsibilities  to  include  economic  policy  analysis  of  changes  in  agricultural 
research.   These,  however,  should  not  be  theoretical  treatises,  but  rather  they 
should  lend  the  assistance  of  working  agricultural  economists  to  assist 
individual  researchers  in  developing  the  research  thinking  and  design  of 
experimentation.    We  are  not  recommending  that  the  economists  play  a  role  in 
directing  research  but  rather  assist  the  researcher  in  the  researcher's  thinking 
regarding  the  economic  benefit  if  the  research  Is  successful. 
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The  State  Extension  Service  is  a  powerful  network  of  off-caapus  educators 
who  act  as  a  conduit  both  from  the  university  to  the  citizen  and  back  from  the 
citizen  to  the  educator.  Me  believe  that  this  statewide  service  is  of 
considerable  value  to  our  Nation,    In  these  days  of  change  on  our  rural  lands, 
extension  plays  an  important  role  and  needs  to  play  an  even  more  valuable  role. 
One  of  the  w^ys  it  can  increase  its  value  is  by  developing  teaching  skills  in 
the  area  of  the  use  of  the  personal  computer.   The  private  sector  is  not 
depending  on  the  extension  service  for  prototype  software.   The  skills  to 
develop  software  and  skills  to  develop  the  computers  themselves  lie  principally 
in  the  private  sector.    The  skill  that  is  absent  in  the  private  sector  is  the 
skill  of  on-fartn  teaching.    The  County  Agents  and  Extension  Specialists  can 
provide  this  necessary  skill. 

Lastly,  the  Users  Advisory  Board  is  deeply  concerned  about  the  quality  of  our 
agricultural  schools  and  the  quality  of  our  agricultural  students.    This  is  not 
to  be  interpreted  as  a  criticisn  but  rather  as  an  expression  of  the  private 
sector's  willingness  and  desire  to  help  Colleges  of  Agriculture  provide  the 
private  sector  with  the  best  students  in  the  world.   The  most  often  heard  areas 
for  inprovement  are  better  skills  in  problem  solving,  more  fundamental  knowledge 
in  appropriate  basic  sciences,  and  the  ability  to  coimunlcate.   Some  of  these 
skills  .are  not  traditionally  taught  in  a  classroom  and  nay  require  a  cooperative 
arrangement  between  private  sector  in  the  locals  of  our  Colleges  of  Agriculture, 
The  industries  represented  by  the  Users  Advisory  Board  have  expressed  a 
willingness  to  work  with  individual  faculty      -ers  toward  inproving  these 
skills  on  campus  either  through  seminars  or  through  exchange  programs. 

Thank  you  for  the  opportunity  of  personally  expressing  the  views  of  the  Users 
Advisory  Board,    Our  members  put  in  about  250  days  Ust  year  on  these  inportant 
subjects  and  it  has  been  our  privilege  to  see  so  much  dedication  and  enthusiam 
put  against  assuring  that  American  technology  is  best  seen  in  agriculture.  It 
is  important  that  we  maintain  this  focus. 
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TtstiMooy  of  Or.  John  T.  Harvel 
General  Manager>  Research  Division 
Monsanto  Agricultural  Products  Company 

Before  the  Subcoflmlttte  on 
OepartJMnt  Operations,  Research^  and  Foreign  Agriculture 
Of  the  House  Agricultural  Comlttee 

U.S.  House  of  Representatives 
Washington*  O.C. 

June  7,  1984 


Mr.  Chaliman  and  distinguished  nenbers  of  the  Subcomnlttee,  I  an  ^ 
Dr.  John  T.  Harvel,  the  General  Manager  of  Monsanto  Agricultural 
Products  Comparer's  Research  Division.    Monsanto  Agricultural 
Products  Coinpar>y  Is  an  operating  unit  of  Monsanto  Company  with 
over  one  billion  dollars  In  agricultural  product  sales  In  1983. 
I  an  also  a  nember  of  the  National  Agricultural  Research  and  Exten- 
sion Users  Advisory  Board,  Chalrtnan  of  the  Industrlil  Research 
Institute's  Federal  Science  and  Technology  Coanmittee's  Subcommittee 
on  Agriculture,  nember  of  the  House  Office  of  Technology  Assessment 
Advisory  Panel  for  Agriculture,  and  a  participant  on  various  other 
agriculture  related  conmlttees.    In  addition,  I  am  an  active 
maniger  of  a  family  farm  In  central  Illinois. 


We  appreciate  this  opportunity  to  state  our  views  on  biotechnology 
and  biotechnology  regulation  from  an  Industry  perspective,    I  will 
lay  the  foundation  for  the  Importance  of  biotechnology  to  the 
future  of  agriculture  und  the  world  food  supply.    Integral  in  this 
future  are  basic  research,  regulation  of  the  products  of  that 
research,  and  Intellectual  property  rights. 
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Or.  Will  Carpenter,  the  General  Manager  of  Honsanto  Agricultural 
Products  Company's  Technology  Division,  will  give  our  perspective 
on  Federal  biotechnology  regulation  and  the  protection  of  Intel- 
lectual property  rights  in  greater  depth. 

Agriculture  Is  the  largest  of  the  world's  Industries.    The  Import- 
ance of  agriculture  In  America  relative  to  employment,  gross 
national  product  and  the  balance  of  trade  has  been  well  documented. 
The  world  population  Is  currently  estimated  to  be  over  4.7  billion 
people  with  an  annual  growth  rate  of  approximately  1.8X  per  year. 
This  rate  of  growth  will  necessitate  a  doubling  of  food  production 
within  40  years  to  keep  pace  with  population  growth,  most  of  which 
will  occur  in  Third  World  countries. 

Modern  agriculture  can  be  characterized  by  advances  in  plant  breed- 
ing and  the  development  of  improved  farm  Implements,  fertilizers, 
and  pesticides.   Genetically  superior  plants,  derived  from  current 
crop  Improvement  programs,  require  a  high  level  of  crop  management. 
Th1;«  crop  management  consists,  in  part,  of  an  Increasing  need  for 
large  amounts  of  nitrogen  fertilizers,  herbicides  and  other  pesti- 
cides, all  of  which  have  various  disadvantages.    For  example. 
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Intenslve  Inbreeding  and  narrowing  of  the  genetic  pool  of  widely 
cultivated  crops,  such  as  corn,  are  causing  Increased  concern  about 
susceptibility  of  these  major  crops  to  catastrophic  disease  and 
pest  outbreaks. 

Biotechnology  is  a  tool  that  can  be  used  by  scientists  to  insure 
that  nan's  food  supplies  are  met.    Biotechnology,  in  a  general 
sense.  Is  the  use  of  living  organisms  or  their  components  in  agri* 
cultural,  pharmaceutical,  food,  chemical  and  other  industrial  pro- 
cesses for  the  development  of  a  product.   Biotechnology  is  a  pro- 
cess, not  a  product.   The  critical  importince  of  this  maturing 
technology  cannot  be  over-emphasized. 

Advances  in  biotechnology  which  wi  11  improve  crop  productivity  fall 
into  two  areas;    genetically  engineered  plants  and  genetically 
engineered  microbial  pesticides.   While  genetic  engineering  will 
ultinately  result  in  plants  with  enhanced  fertilizer  use  efficiency, 
enhanced  protein  and  seed  oil  production,  and  inproved  bread-making 
qualities,  much  of  the  earlier  progress  will  coae  from  the  transfer 
of  simpler,  single  gene  traits,  such  as  disease,  insect  and  herbi- 
cide resistance,  since  such  transfers  are  now  technically  feasible 
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Significant  effort  is  being  devoted  to  the  identification  and  isol- 
ation of  herbicide  resistant  genes  which  can  be  inserted  into 
plants  to  make  them  less  sensitive  to  non-selective  herbicides. 
There  are  three  different  routes  by  which  a  plant  can  defend  Itself 
against  the  action  of  a  herbicide:  preventing  uptake  of  the  toxin, 
detoxifying  th^  herbicide  by  degrading  it,  and  modifying  the  target 
site  of  the  herbicide. 

Efforts  are  also  being  devoted  to  identify  and  transfer  microbial 
genes  coding  for  antibiotic  production  to  plants  so  that  plants 
can  produce  their  own  fungicides  and  insecticides.    Such  develop- 
ments could  dramatically  impact  the  envi ronment  by  elimination  of 
I  any  current  control  measures. 

However»  the  major  impediment  to  the  advancement  of  biotechnology 
in  agriculture  and  food  production  is  the  lack  of  knowledge  about 
gene  organization  and  regulation  in  higher  organisms  such  as  plants. 
There  is  a  large  gap  in  the  understanding  of  the  basic  plant  bio- 
chemical mechanisms  which  regulate  growth,  development  and  repro- 
duction   Identification  and  isolation  of  agriculturally  important 
genes  for  transfer  into  crop  species  are  of  paramount  interest  and 
^  importance.    Once  the  genes  necessary  for  valuable  plant  traits 
have  been  identified,  practical  applications  will  follow  rapidly. 
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The  necessary  basic  knowledge  In  biotechnology  will  come  only  by  an 
adequately  funded,  long  range  and  directed  covmltment  by  the 
federal  goverment  In  biAc  agricultural  research. 

The  phamaceutlcal  Industry  is  an  example  of  what  can  be  accom* 
pushed  with  biotechnology  Int  relatively  short  tine  when  there 
is  an  adequate  Dase  '^f  fundamental  knowledge.   A  partial  list  of 
products  produced  by  biotechnology  which  are  under  clinical  or  ani- 
mal test  Include;    twelve  plus  subtypes  of  interferon,  hu»an  growth 
hormone,  human  calcitonin,  huatn  serum  albumin,  Monoclonal  anti- 
bodies, porcine  growth  honnone,  bovine  growth  hormone,  foot  and 
mouth  disease  vaccine,  and  bovine  leukocyte  interferon.  Human 
insulin  produced  by  biotechnology  has  already  been  cleared  by  the 
Food  and  Drug  Administration  for  use.    These  examples  clearly  show 
what  can  be  accomplished  when  an  adequate  base  of  knowledge  exists. 

In  parallel  with  efforts  directed  towards  the  genetic  engineering 
of  plants,  ars  efforts  to  genetically  eng  leer  microorganisms  that 
live  In  close  association  with  crop  plants.    Genetic  engineering 
of  these  associative  microbes  nay  lead  to  more  effective  and  more 
environmentally  desirable  pesticides  to  protect  the  large  percentage 
of  the  world's  food  supply  that  is  lost  each  year  to  Insects  and 
disease. 
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Another  important  tret,  of  biotechnology  application  which  I  will 
address  is  animal  production.   Aniiials  are  a  source  of  protein  and 
other  jroducts  useful  to  mankind.    Several  different  approaches  to 
increasing  this  source  of  protein  are  being  explored  using  biotech- 
nology.  The  production  of  porcine  and  bovine  growth  hortiones  using 
genetically  engineered  microbes  is  one  area  under  development. 

Another  area  under  investigation  is  amino  acid  production  since 
higher  animals  cannot  produce  all  the  amino  acids  they  need  for 
protein  synthesis.    If  one  of  the  essential  amino  ficids  is  missing, 
protein  synthesis  will  stop,  and  the  other  amino  acids  will  not 
be  utilized.   The  limiting  amino  acid  in  a  particular  case  is  a 
function  of  the  animal  and  its  feed.    Various  deficiencies  of  seeds 
in  certain  amino  acids  do  not  allow  either  cereal  grains  or  legumes 
to  provide  a  balanced  diet.    Supplementation  of  the  limiting  amino 
acids  from  other  sources  is  necessary.    The  major  source  of  animal 
feed  in  the  U.S.  Is  soybean  oeal.  The  limiting  amino  acid  in  this 
feeS  is  lysine  for  swine  and  methionine  fo'o  poultry.    Other  Unit- 
ing amino  acids  include  tryptophan  and  threonine.    One  probable  use 
of  recombinant  DNA  techniques  will  be  to  increase  the  yields  and 
lower  the  cost  of  production  of  these  limiting  building  blocks. 
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Hodern  animal  husbandry  practice  utilizes  intensive  management 
techniques.   Close  confinement  of  animals  brought  about  by  these 
practices  aggrav«'*s  »anage»ent-induced  di seise  in  animals.  Fre- 
quently the  disease  spreads  so  quickly  that  antibiotics  cannot  be 
administered.    For  this  reason,  genetically  engineered  vaccines 
are  being  developed  to  prevent  management- Induced  diseases,  such 
as  neop^t^l  fcouts  in  pigs  and  calves.   Other  aninal  viral  vaccines 
which  are  In  testing  include  avian  leukemia  virus,  foot  and  mouth 
disease,  virus  avial  myeloblastosis  virus,  and  Rous  savcome  virus. 


Hr.  Chairman,  I  hive  covered  many  exciting  areas  of  agricultural 
potential  in  biotechnology  which  will  mike  a  strong  and  positive 
influem**  on  all  nankind.    The  pharmaceutical  industry  already  has 
products  that  are  in  the  marketplace,  clinical  trials  cr  in  animal 
testing.    The  outlook  for  agricultural  biotechnology  applicatiuna 
is  even  more  exciting.   The  potential  of  increasing  the  world  food 
supply  while  decreasing  inputs  and  environmental  losses  will  be  a 
boon  for  this  country's  agriculture  and  for  the  world. 


However,  many  obstacles  must  he  cvercoiw  before  the  full  potential 
of  biotechnology  can  be  realized.   The  lack  of  fundamental  know- 
ledge of  genetics,  biochemistry,  and  physiology  in  plants  and 
hipher  organisms  uust  be  reufcdied  before  rapid  progress  can  be  made. 
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The  current  unstable  regulatory  climate  is  impeding  progress  and 
nust  be  stabilized. 

Finally,  the  development  of  biotechnolofly  applications  requires  an 
enormous  input  of  financial  and  human  resources.    This  investiaent 
Bust  be  protected  with  stronger  and  uniform  intellectual  property 
rights.   Without  this  protection  the  willingness  for  industry  to 
invest  in  biotechnology  development  will  be  hampered. 


Thank  you. 


ERIC 


275 


JTATUl^iT  Of 

Dft.  LAWRENCE  B;;sat 

CO-CHAIR  OF 
COMHIHEE  FOR  A6RIC01TURAL  RESEARCH  POLICY 
,U«IV£RSITY  OF  KENTUCKY 
BHFORE  THE 
SUSCOWilHEE  ON  DEPARTMENT  OPERATIONS, 
RESEARCH*  AND  FOREIGN  AGRICULTURE 
OF  THE 
COMMirrEE  OH  AGRICULTURE 
U.S.  HOUSE  OF  REPRESENTATIVES 

JUNE  7,  1984  _  .. 

Hr,  Cha{rMn»  ir.ecibers  of  the  Connlttee,  nor  nine  H  Lawrence  Busch,  I 
vn  professor  of  sociology,  co-ctiiir  of  the  CoRwittee  for  Agrkulturil 
Research  Policy  at  iht  University  of  Kentucky,  and  co-author  *ruJ  editor  of 
three  bocks  and  numberous  scientific  irtlcles  on  agricultural  research,  I 
appreciate  the  opportunity  to  present  qy  view  on  planning  and  policy  issues 
facing  U.S.  public  sector  agricultural  research.   I  w  pleased  that  your 
coonittee  has  been  engaged  in  an  in-dcpth  analysis  of  agricultural  research^ 
I  welcowe  the  opportunity  to  assist       In  your  work. 

You  have  already  had'the  benefit  of  the , testimony  of  many  leading 
authorities  and  research  administrators  {n  agricultural  research.  Although 
rny  work  bears  on  the  broad  range  of  issue  addressed  previously,  I  will  focus 
only  upon. the  issues  of  (1)  agricultural  research  and  development  «nd  farm 
size,  (2)  the  socioeconomic  {mpact  of  the  new  plant  biotechnologies  which 
are  being  examined  today  In  your  coanittee. 
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Research  tnd  Development  and  Firw  Concentritlon 
The  bisis  of  thi.s  pirt  of  iny  stitc^nent  derivrts  priiwrily  from  i 
HiMoflil  Science  Foundition  (Progrw  on  Science  Resource  Studies)  P'-int  to 
eximint  statistlcilly  the  effect  of  public  igriculturil  research  on  the 
concentritfon  of  firm  production. from  1915-1973.    It  is  generally  recognized 
thit  the  financial  ind  huwn  resources  devoted  to  public  sector  igriculturil 
research  hive  Increased  substantially  throughout  this  century.  Furthermore, 
general  trends  in  the  concentration  of  farm  production  can  be  easilj^ 
identified.  The  objective  of.  our  research  was  to  assess  the  independent  and 
direct  role  which  research  has  placed  in  producing  these  changes  in  the  fam 
sector. 

Theoretical  Framewrit  and  Analysis  .      .    .  .  •  • 

Research  4nd  Oevelopmeot  .(^  t  tO  as  orsjanized  activities  date  from  the 
seventeenth  century  when  capitalism  as  an  econoraiq  sj^stcfli  came  into  being. 
The  coeupetition  of  ^hc  marketplace,  so  well  described  by  Adam  Smith,  created 
a  powerful  demand  for  new  technologies.   Simply  put,  in. a  competitive 
Bftrket,  profits  tend  to  decline  toward  zero..  Therefore,^  the  farmer 
wishes  to  increase  his  profit  is  compelled  to  reduce  cost;s.    Cost  reduction 
wy  be  accofflplished  through  either  iinproved  management  of  resources  and 
labor,  or  technic*?  i^inoyotion.    This  croatcs  »n  ooortrtov^  dcieand  for  now 
technology. 

2:owever,  as  Rut  tan  explains: 

Under  con^etitive  market  conditions  the  early  ^ 
adopters  of  the  new  technology... tend  to  gain  while  ^ 
the  late  adopters  are  forced  by  the  product  market  , 
"treadmill"  to  adopt  the  new  technology  in  order  to 
avoid  even  greater  losses  than  if  they  retained  the 
old  technology  (1980:540). 
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.   .  .    .       •        ,  ,         • .  .        •   t  .... 

In  short,  the  coTtpletlon  of  the  Innovation  process  does  not  ellninate  thi 
defliind  for  fOMhe'r  Innovation.    Iiistead»  It'  star'ti  the  entire  process  %\\ 
over  «gain;  'Thus,  In  competitive  Mrkets,  there  Is  constant,  high  ditfliand. 
for  tftchniciV  change.       '  ' 

Ove'^  tiAe,  the  continuous  Irtfuslonof  nei) 'technology  )nto  •  cotpetUlve 
Rarket      likely  t6  have  a  nurriber  of  effects  on  that  market.    First,  It  Is 
Hkely  that  early  adopters  df  new  technology  wll  1  be  able  to  significantly 
Increase  their  narket  share.  Conversely,  late  adopters  ar^  Ifkely  td^be  ' 
driven  out  of  the  narket  by  their'  failure 'to  realfze  a  satisfactory  rate  of 
return  on'*1ntfe$tai€nt.  '  -  r  -  %    •  .  - 

A  second  consequence  of  the*  tread«(11  Is  a  vast  Increase  In  '  '* 
productivity.  In  general*  lower  production  costs  lead  to  decreased  pr^lces 
irhlch  In  turn  Increase  the  size  of  the  turket,  a'nd'*free''  1atk)r  <h'd  Upltal 
for  use  In  other  prd{}uct Ion  processes.  One  iieeds  only  to  look  at  the  vast 
Increase  In' ttaterlaV*  welfare*  of  the  Western  >A)rTd  over  the  'last' three  * 
centuries  for 'eviden'ce 'Of' this.'   '     '  -  '   #  ^»  - 

Vhen  applied  to  the  fam  sector^  this  general  theoretical  per'sp'^ctlve 
idUst  be  modified  to  sooe  degree.   Farming  forti$**a  special  case  In  that:'  1) 
With  few  exceptions  faming  1i  a  ^^nd-extenslvs  operation.  Th'ls  puts  real 
tjpper  size  limits  on  f  ./in  opetsclons  as  a  result  of  difficulties  of  labor 
cohtrcK    That  Is  to  say.  It  'is  Impossible  to  oversee  the  activities  of*  * 
someone  located  perhaps  miles  away.   Soee  efforts  hive  been  made  to  overtone 
this  problea  by  designing  nachlncry  that  rnovcs  workers  through  th^  fields. 
However,  for 'most  types  of  farms,  this  is  unworkable.   Therefore,  while 
farming  has  becojne  more  concentrated  over' the  last  century,  concentration  In 
f/.rming  has  not  approached  that  In  nanufacturlng.   2)  Faming  1$  linked  to 
certain  basic  biological  processes  (e.g.,  seasons,  photoperlod,  temperature. 
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ftc*}  \\\^\  llfU       tni^  e(  prndi»r.tinn.  make  for  ptak  perjp^s  pf  li^^pr 
dcjund,  and  restrict  the  return  on  investment.    In  contrast,  wnufacturing 
can  reUtively  easily  overcoffie  many  of  these  obstacles  through  improved 
raachinery  which  speeds  the  /low  of  production.    In  agriculture,  .in  only  a 
few  cases,  has  it  been  possible  to  partially  overcome  these  obstacles  <e.g., 
industrial  izeJ  poultry  production).    Instead,  the  tendency  has.  beetr  for  the 
percent  of  value  added  on  the  fam  to  decrease  while  that  added  off  the  farm 
increases.^  3)  As  the  products,  of  most  farming  are  edible,  it     possible  to 
refrain. a  (part-time)  farcer  while  producing  .very  little.  This  means  that 
relatively  large  numbers  of  sinall  producers  can  renain  in  faralng  even 
though  their  operations  are,-  in  a  strict  sense,  unprofitable. 

Generally  speaking,  resuUs  indicate  that,  independent  of  other  factors 
likely  to  .increase  farm  size,  pubHcly  financed  R  t  0  has  tended  to  increase 
average,  farm  size,  the  number  of  large  (1000*  acre)  farms,  and  large  faros 
as  a  percentage  of  the  total.  : 

Also  worthy  of  note  is  the  relative  impact  of  each  of  the  measures  of  R 
I  D>   USDA  expenditures  appear  only  weakly  related  to  farm  concentration 
measures,,  at  best.  This  may  be  due  to  the  basic  research  orientation  of 
that  agency,  though  a  recent  study  suggests  that  there  is  no  difference 
between  USDA  and  the  experiment  stations  in  their  basic  research  orientation 
(Busch  and  lacy,  1983).  Hore  likely  is  that  the  regiona^l  and  national 
mandate  of  USDA  is  reflected  in  research  results.  Specifically,  the  linkage 
to  tne  farm  sector  and  the  responsiveness  to  farmers*  demands  is  certainly 
weaker  for  USDA.  • 
Policy  implications 

Our  data,  clearly  suggest  .that  public  sector  agricultural  R  D  has  had 
the  effect  of  Increasing  concentration  in  the  farn  sector.  That 
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concentration  In  turn  has  been  followed  by  Increased  coomerclallzatlon  and 

decreased  labor  needs.  We  shall  asstme  that  further  economic  concentration 

'"in  agriculture 'Is  not  desirable.  Such  concentration  Is  likely  to  drive 

'"prices  up  in  the  long  run,  permit  certain  large  far«s  to  unduly  control  • 

lociil  or  regional  inarkets,  and  undermine  domestic  food  security  (Busch  and 

lacy,  1984).  What,  theh,  are  the  policy  options  that  might  be  pursued?  Two 

broad  options  appear  ope?.: 

1.  Redirect  jgricultural  research.  While  our  study  indicates  that 

agricultural  flf* &  D  encourages  concentration  in  faralng,  it  should  be 

. . »      < ,  ,  • 
remembered  that  this  relationship  is  not  a  physical  but  a  social  one.  In 

other  words»  there  is  nothing  inherent  in  agricultural  research  that 

requires  that  thh' relationship  be  present.    Therefore,  redirection  of 

rese'ar'ch  might' yield  different  results. 

Several  years  ago,  a  study  sponsored  by  ESCOP  (1981)  revealed  that  only 
a^out  10%  of  a'Tl  research  was  c) early  directed  to  larger  fanas.  This  figure 
does  not  ap'peir' ^unreasonable.  What  Is  more  likely  to  be  the  case  is  that 
the  inter'attiow  between  research  and  the  larger  social  nilieu  encourages 
larger  scale  units.   Consider  soce  of  the  problems: 

a.  Specialized  research  tends  to  be  applicable  only  on  specialized 
fan»s.  Thus,  successful  faroers  have  tended  to  specialize  in  the  production 
of  one  or  a  few  comfnodities.  '  This»  in  turn,  demands  the  necessary  capital 
to  take  the  ri^k'of  literally  putting  all  one's  eggs  in  one  basket.  Kore 
interdisciplinary  research  that  looks  at  fa^ms  as  socioeconomic  and 
ecological  systems  m^ht  well  reduce  the  bias  toward  highly  capitalized 
enterprises. '  There  is  some  evidence  that  this  probleffl  has  now  been 
recognized  and  is  beginning  to  be  addressed  (e.g.,  Russell,  1982). 
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b.  Research  goiU  may  reflect  hidden  biases  against  smaller  operators. 
For  example,  when  the  tomato  harvester  an<^  associated  tomato  varieties  were 
developed  in  California,  the  machine  was  only  profitable  on  farms  much  above 
the  average  size  (Friedland  and  Barton,  1975).   Procedures  for  Monitoring  ^ 
and  forecasting  the  effects  of  research  on  farm  coi.centration,  perhaps  along 
the  lines  developed  by  Friedland  and  Kappel  (1979),  night  be  developed. 

c.  To  date  .larger,  better  capitalized  farms,  have  tended  to  have  better 
access  to  research  agenda  setting  than  smaller  farms.   Advisory  groups  to 
public  research  organizations  tend  to  represent  larger  farms.  Thus, 
research  agendas  tend  to  favor  the  needs  of  larger  producers. 
Reorgwization  of  advisory  groups  to. serve  a  cross  sectipn  of  farmers  (as 
well  as  other  interested  groups)  might  also  tend  to  reduce  large  producer 

bias«  •  «      .  . 

d.  The  recent  shift  aw9y  frwa  Torwola  (Hatch)  funds  and  towards  larger 
corporatt  grants  and  contracts  from  input  suppliers  and  output  processors, 
«ay  serve  to  exacerbate  sww  of  thi  problems  noted  above.    In  addition  to 
potential  ^conflicts  of  interest  (KASUL6C,  1983).  such  grants  «wiy  further  , 
bias  research  towards  l/irge  producers.   In  particular,  it  should  be 
rejicinbercd  that  the  scale  of  operations  that  will  wxUize  corporate  profits 
■uv  not  be  the.  icale  that  maximizes  fanners'  profits.   Increased  Hatch  funds 
and  careful  attention  to  the  scale  iirplications  of  both  Hatch  and  corporate^ 
grants  coulld  serve  to  mitigate  these  problc:: 

In  short,  redirection  of  research  appears  a  viable  policy  option. 
Hevertheless,.by  >1tself  it  is  Inadequate.  It  must  be  accompanied  by  a 
change  in  the  larger  social  environment. 

2.  Hodify  the  environment  in  which  research  takes  place.    Farming  has 
always  been  a, risky  business.   At  any  time,  ^eather^  changes  can  and  do  ^  ^_ 
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reduce  yields,  In  addition,  the  sociceconomic  envirpnment  of  f\ni\t)^  <n  the 
United  States  hai  bcwi  fir  from  stable,  Business  cj^cles,  wirs,  ind  chinging 
•grlculturil  policies  idd  to  the  risks  involved. 

In  such  an  environnent,  only  those  who  cm  afford  to  tike  risks  reniin 
in  the  business  of  firainy.  Those  who  cinnot,  sell  their  firas  or  mike 
firming  i  secondiry  occupition.   The  risk  takers,  of  course,  ire  those  who 
hive  the- necessary  capltiK 

This  suggests' mother  wi>  In  which  ^concentration  In  the  fim  sectdr 
-  sight  be  abited:  by  progrims  specifically  designed  to  equilUe  the 
^•ivilliblllty  of  credit,  costs  of  Inputs,  iccess  to  imrkets,  etc.  Such 
progriis 'would  coopensate  for  farm  size. differentials  and  cipitil 
endovfflients.      '  • 

Socioeconowic  Icpicts  of  the  New  Plint  Biotechnologies 
The  bisis  of  this  pirt  of  my  stitement  derives  frosn  a  Nitionil  Science 
Foundition  (Progriai  on  Ethics  and  Values  in  Science  and  Technologjf)  grant  to 
examine  the  tRpac;s  of  the  new  plant  biotechnologies  on  pUnt  breeding. 
Methods  employed  in  this  study  have  included  a  review  of  the  relevant 
technical  literature  and  Interviews  (to  date)  with  about  50  sclerttlsts  and 
adalnlstrators  In  both  the  public  and  private  sectors.  •         -  ' 

Issues  Raised  .        .  , 

V  Hhat»  then,  are  likely  to  be  the  effects  of  the  new  plant  biotechnologies 
on  agricultural  research  and  agriculture? 

*    .1.  The  range  of  disciplines  found  within  the  state  agricultural 
experlwnt  stations  will  change  dramatically.  Traditionally  agricultural ' 
experlnent  stations  have  house  large  numbers. of  plant  breeders.  These 
breeders  have  been  seen-as  the  central  figures  in  public  sector  plant 
Inproveswnt.  Microbiologists  and  nolecUlar  geneticists,  on  the  other  hand. 
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hiv«  been  locattd  in  basic  science  departments  often  Jbcited  ip  collegei  of 
arts  ind  science?  or  roedlqlne.  \n  recent  years*  however,  this  reUtlpnsMp 
has  t>cggn  changt,  Ai^  pj^nt  breeder^  have  retired,  It  appears  thnwny 
have  been  replaced  by  microbiologists  and  molecular  geneticists. 

A  report  by  the  National  Association  of  State  Universities  and  Land-Grant 
Colleges  (1983)  asserts  that  108  additional  full-tine  equivalent  scientists 
(PTE)  will  be  added  in  the  biotechnology  disciplines  in  the  next  two  years.* 
Interviews  of  experiment  station  directohs  by  the  authors  isakt  clear  that  oany 
of  these  positions  will  be  obtained  by  reducing  the  scope  of  conventional 
breeding  prograiw.  'A  slonilar  process  appears  to  be  occurring  vlthin  tne 
Agricultural  Research  Service.   This  shift  In  disciplinary  mix  has  been  - 
accoapanied  by  a  change  in  the  types  of  products  released  t>y  the  experiment 
station,     '    :  ' 

T.He  substitution  of  i^lecular  biologists  for  plant  breeders  also  reduces  the 
capacity  of  the  stations  to  produce  finished  wterlal. 

2.   Another  consequence  of  the  new  biotechnologies  Is  a  clash  awng 
,  scientific  disciplines.  The  new  biotechnologies  were  developed  in     ,  » 
nlcrobiology  and  biochemistry.   Conventional  plant  breeding,  on  the  other 
,hand,  has  traditionally  dealt  with  whole  plants  rather  than  cellular  or  sub- 
cellular wterial.  Herrbers  of  each  of  thfcse  disciplines  tend  to  approach  . 
those  in  the  other  disciplines  somewhat  hesitantly.   Breeders  find  tticrb- 
biologlsts  nalye  In  their  understanding  of  the  conplexities  of  higher  plants. 
On  the  other  hand,  microbiologists  find  plant  breeders  naive  in  their  lack  of 
understanding  of  genetic  pathways  a\,  the  molecular  level.   In  addition  to  , 

*Thls  Includes  both  plant  and  animal  sciences  as  well  as  food  science. 
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suytct  "n^U^^n  differences,  blp^echnol^plsts      {)rptder$  tflffftr  with  respect 
to  biQkQround,  work  environment,  dnd  location  wUhIn  th^  scientific  conTnunltf. 
Ultlioatfly)  h9wever,  these  barriers  ar^  likely  to  break  down»  If  for  no  other 
feasoo  than  the  enormous  pressure  being  put  upon  scientists  to  cooperate.  It 
Is  likely  thn  those  few  scientists  trained  In  both  biotechnology  and 
conventional  breeding  will  play  a  pivotal  role  In  the  transition  to  a  new  fom 
of  scientific  organization^   Particularly  In  the  private  sector,  endeavors 
will  be  interdisciplinary  In  nature.   On  the  other  hand,  nany.  If  not  loost, 
of  these  new  scientists  will  have  virtually  no  connection  to  fam  lift. 

3.   Thert  Is  likely  to  be  a  significant  Increase  In  the  concentration  of 
scientific  talent  at  a  siaall  number  of  public  and  private  institutions. 
Every  state  could  afford,  and  has  had,  a  conventional  plant  breeding  progran. 
Every  state  cannot  afford  and  will  not  be  able  to  have  a  cofoprehensive  plant 
biotechnology  program,  in  fact,  it  is  highly  unlikely  that  all  ine 
biotechnology  institutions  now  in  existence  will  still  be  in  existence  10 
years  fros  now.   In  particular,  the  relative  scarcity  of  scientists  trained  In 
the  new  biotechnology  and  the  strong  derand  for  su^h  scientists  by  the 
Industrial  sector  have  «ade  it  necessary  for  experiwent  stations  to  offer 
salaries  considerably  higher  than  those  offered  to  plant  br'eeders.   In*  ' 
addition,  tha  instrumentation  currently  used  for  biotechnological  research  is 
particularly  expensive.   In  short,  there  are  real  barriers  to  the  teounting  cf 
a  full* fledged  biotechnology  prograR  in  each  state*  The  short-run  effect  is 
likely  to  be  one  of  the  concentration  of  scientific  talent  in  a  few  states. 
In  the  long  run,  however,  the  situation  should  change  considerably.  Mrst,' 
the  demand  for  n«w  biotcchnologists  w}il  decline  somewhat  as  sone  venture  ^ 
capital  firms  go  backrupt.   Second,  the  supply  will  begin  to  increase  as  sone 
universities  are  able  to  mount  needed  traini.'^s  prograiRS.   Third,  as  there  are 
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no  r^r^riqtlon;.  on  onfry  lnt»  b(ot?c!jnCflpgy.  a?  there  ar^  on  p^y$lpUn^  and 
plumbers,  Irvthe  Ipnshrun,  new  entrants*  salaries  will  decline.  However,  It 
Is. likely  that  Instrumentation  costs  will  decline  faster  than  scientists* 
salaries,  allowing  rpplacement  of  some  scientists  with  lower  paid  technicians. 

4.  .A  signlflpant  consrtraint  Is  likely  to  develop  In  educating  new  scientists. 
.In  addition  to  the  fact  that  few  scientists  are  qualified  to  offer  graduate 

education  In  the.  new  biotechnologies,  wny  of  those  who  are  qualified  are 
worklnj  In  Industrial  settings  or  In  biotechnology  units  In  which  lUtle 
teaching  Is  conducted.   As  a  result,  the  flow  of  new  scientists  Into  these 
fields  Is.  likely  to  be  relatively  small  for  the  near  future.    In  the  long 
run,  hctfsver,  tho  d2clir,s  of  conventional  breeding  Iri  the  public  sector  poses 
the  more  serious  constraint.     If  the  public  sector  ceases  the  production  of 
finished. varieties,  then  who  will  train  plant  breeders  to  produce  such 
varieties  for  the  private  sector?  The  changed  division  of  labor  between  the' 
public  and  private  sectors  raises  serious  questions  about  the  ability  of  the 
public  sector  to  continue  to  fulfill  Its  educational  function. 

5.  The  amount  of  effort  devoted  to  research  on  minor  crops  wy  decline. 
Instead  of  using  the  new  biotechnologies  to  Increase  the  nuitiber  of  food  crops 
available  to  the  human  population,  or  to  Increase  the  role  of  crops  of 
currently  minor  significance,  most  of  the  financial  support  for  the  new 
biotechnologies  Is  being  used  to  Increase  productivity  of  major  food  crops. 
This,  is  In  part  a  function  of  market  size.  Clearly,  the  existing  narkets  for 
major  crops  are  larger,  and  hence  of  greater  Interest  to  the  private  sector* 
As  a  result,  the  private  sector  not  only  Is  Investing  most  heavlly'ln  wjor 
crops;  It  Is  pressuring  the  public  sector  to  focus  on  these  crops  as  well. 
The  public  sector  Is  also  focusing  on  wjor  crops  as  a  result  of  state  and 
national  funding  practices.   Hot  surprisingly,  the  cownodlty  groups  that  are 
most  powerful  tend  to  repres'^nt  the  major  crops.   With  public  funds  available 
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for  blotochnolp^y  programs  on  only  4  few  crops,  research  is  Hkely  Iq  JoIIqw 
the  Interests  of  the  nost  powerful  comdlty  assoctdtions*   Even  in  the  case 
of  adjoining  states  w^tfi  similar  crop  nt|xes,  competition  rather  than  division 
of  labor  appears  likely,   in  short,  the  high  cost  of  fnounting  a  given 
biotechnology  program,  and  the  decentralized  nature  of  the  public  research 
system,  are  likely  to  encourage  states  in  the  sine  region  to  conpete  rather 
than  cooperate  In  efforts  to  broaden  the  research  agenda. 

6.  A  major  increase  in  the  size  and  scope  of  the  commercial  seed 
industry'is  beginning  to  take  place.   Hore  and  nore,  the  small  seed  companies 
are  being  relegated  to  servicing  specialized  local  markets,  while  the  large 
seed  companies  capture  iinst  of  the  market  for  major  crops.   At  the  same  time, 
the  large  seed  companies  can  afford  to  engage  in  significant  R  J>  0 
expenditures.  The  highly  competitive  market  in  which  the  family-owned,  local 
coxpanies  are  continuing  to  operate,  precludes  such  R  4  D  investments*  Large 
seed  companies  have  also  begun  to  apply  pressure  to  experiment  stations  to 
cease  producing  finished  varieties.   Instead,  from  the  point  of  view  of  these 
large  seed  companies,  experiment  stations  are  urged  to  produce  promising 
materials  that  will  be  developed  into  nen  varieties  by  the  seed  companies,  in 
addition,  this  shift  from  the  public  to  the  private  sector  In  the  development 
of  finished  varieties  has  changed  the  type  of  varieties  being  produced.  In 
particular,  researchers  in  private  firms  tend  to  emphasize  hybrids  over 
varieties  as  hybrids  must  [)e  purchased  by  farmers  year  after  year  and  usually 
have  a  much  higher  profit  nargin.   In  addition,  the  new  biotechnologies  tend 
to  be  utilized  .by  private  companies  in  ways  quite  different  from  the  ways  they 
might  be  utilized  In  the  puulic  sector.   For  example,  at  least  one  firm  is 
utilizing  tissue  culture  techniques  as  a  way  of  identifying  corn  varieties 
that  are  res  stant  to  herbicides  produced  by  that  company.   Eventually,  such 
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herbKW^^,  woull     fold  with  ;ee^s     a  package  to  firiperp.   In  short. 
Instead  of  developing  pest-reslstant  varieties,  at  least  some  private 
companies  are  developing  pesticide-resistant  varieties. 

7.  The  new  biotechnologies  are  also  likely  to  have  rather  dramatic 
effects  on  fanners.   For  example,  as  t*ie  production  of  finished  seed  Is  cpved 
more  and  more  from  the  experiment  stations  to  the  private  seed  Industry, 
product  differentiation  of  the  type  found  with  consumer  goods.  Is  likely  to 
Invade  the  farm  sector.  Thus,  farmers  are  likely  to  be  faced  with  a 
bewildering  array  of  seed  varieties.   Farmers  are  also  likely  to  be  gradually 
eased  out  of  th*ir  traditional  roles  as  the  prisary  clients  for  plant  breeding 
research.   They  will  be  Gnd  already  are  being  replaced  by  seed  companies  and 
the  chemical  companies  that  run  them.   Neither  scientists  nor  administrators 
appear  aware  of  the  potential  for  conflict  between  the  Interests  of  farmers 
and  those  of  agribusiness.    In  a  very  real  sense,  the  new  biotechnologies  will 
make  farmers  dependent  on  Industry  In  a  way  that  they  have  never  been  before. 
In  short,  the  new  biotechnologies  nay  well  make  possible  substantial  increases 
in  the  production  of  even  heavily  researched  crops.   However,  these  impacts 
wlil  only  be  realized  as  a  result  of  concommltant  changes  in  the  organization 
of  public  agrlcultjral  research.   Linkages  between  government,  university,  and 
industrial  research  are  being  rapidly  reformulated.  Disciplinary 
relationships  are  also  being  rethought.   These  changes  will  be  fraught  with 
conflict.   Some  organizations  may  not  survive  the  transition. 
Policy  Igpllcatlons 

Perhaps  the  major  policy  lirplicatUn  of  this  study  Is  that  cert.iln  aspects 
of  the  new  biotechnologies  are  unlikely  to  be  developed  unless  federal  money 
Is  available  for  research  and  education.   While  state  and  private  funds  are 
already  addressing  some  issues  effectively,  much  of  the  potential  for  the  new 
plant  biotechnologies  will  only  be  realized  if  federal  monies  are  made 
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available  In  a  relatively  unfettered  monner. 

In  addition,  given  their  potential  long-term  significance  for  altering 
American  agriculture  and  agricultural  research.  Congress  should  give  serious 
consideration  to  nonitorlng  continuously  progress  In  this  area.  While  the 
methods  for  assessing  the  Inpacts  of  scientific  and  technical  Innovations  are 
still  in  their  Infancy,  they  do  offer  'ubstantlal  promise  for  Insuring  that 
the  public  Interest  is  served. 

This  concludes  my  testimony,  Mr.  Chairman.  I  will  be  pleased  to  respond 
to  a;\y  questions  you  or  other  inenibers  of  the  Cooraittee  nay  wish  to  ask. 
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Mr.  Chairman,  fneiri)ers  of  the  Comralttee.  My  name  l5  WillUn  Lacy-    I  am 
associate  professor  of  sociology,  co-chaIr  of  the  Cainlttee  for  Agricultural 
Research  Policy  at  the  Unlversl^  of  Kentucky  and  co-author  and  co-edltor  of 
two  recent  books  on  U.S.  public  sector  agricultural  research.   I  appreclite 
your  Invitation  to  conroent  on  agricultural  policy  issues  facing  our  research 
system.  On  behalf  of  our  comralttee  and  tuyself  let  we  congratulate  you  on  your 
efforts  to  examine  and  strengthen  the  scientific  research  effort  which  has  been 
a  fundanental  cocponent  of  the  United  States  food  system  and  will  be  a  key 
force  In  shaping  Its  future.- 

You  have  already  heard  from  lainy  research  administrators  and  menbers  of  the 
research  coonunity  regarding  a  broad  range  of  issues  in  agricultural  research. 
Today  I  would  like  to  share  so<i«  observations  on  an  Issue  which  is  being 
examined  in  detail  by  your  Committee;  The  resejrch  policy  and  the  priority 
setting  process  and  Its  Impact  on  the  research  system  Itself. 

Agricultural  research  and  the  new  technology  it  helped  to  generate  have 
been  major  factors  In  the  transformation  of  U.S.  agriculture  to  a  high 
technology,  nechanUed,  science-based  Industry  which  is  the  most  productive  In 
the  world.  However,  members  of  the  agrlci/ltural  research  comnunlty  as  well  as 
numerous  critics  have  observed  that  U.S.  agriculture  is  in  a  critical  period  of 
transition.  Many  people  regard  this  era  as  one  of  Units  and  linportant  choices 
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requiring  significant  adjustiaents  in  the  use  of  resources  to  ensure  long-term 
sustd inability  of  our  food  and  ffber  system.  A  recent  workshop  of  agricultural 
research  leaders  concluded,  "The  critical  i/rportance  of  agriculture  to  the 
vitality  and  strength  of  this  country  and  the  increasing  diversity,  con^lexity 
and  intractability  of  problems  facing  Airerican  agriculture  make  it  iirperative 
that  the  agricultural  research  system  be  able  to  sustain  its  level  of  past 
performance**  (Rockefeller  Foundation,  1982).  This  all  suggests  the  i importance 
of  continuing  to  develop  a  national  agricultural  research  policy  and  of 
integrating  it  into  a  coherent  national  agricultural  policy  and  science  policy. 

The  process  of  d^i*ye loping  effective  national  agricultural  rfsearch  policy 
was  stimulat,ed  by  Title  XIV  of  the  Food  and  Agricultural  Act  jof  1977.  As  you 
know,  three  new  coordinating  bvdie^^  wtre  estdblishe4  to  iirprove  the  planning, 
coordination  and  management  of  agricultural  research  within  ^nd  between  thp. 
various  USOA,  Federal,  and  State  agencies;     The  Joint  Council  on  Food  and 
Agricultural  Science,  the  Subcommittee  on  Food  and  Renewable  Resources  of  the 
Federal  Coordinating  Council  on  Science,  Engineering  and  Technology;  and  the 
National  Agricultural  Research  and  Extension  Users  Advisory  Board.  Initially, 
there  was  skepticism  and  confusion  about  their  role  and  utility.  One 
e;y)eriment  station  director  coirronted  that  the  Joint  Council  and  the  Users 
COiinittee  kept  the  participants  occupied  rather  than  really  influencing  policy. 
Additionally,  the  processes  used  to  set  research  priorities  largely  served  to 
aggregate  what  researchers  were  already  doing.    In  recent  years,  however,  this 
has  begun  to  change  with  the  institution  ot  some  significant  internal 
evaluations  and  the  setting  of  annual  priorities.    In  addition,  there  are 
increasing  efforts  to  conduct  long  term  needs  assessment  of  food,  fiber  and 
forest  products,  and  to  build  the  researrh  capacity  required  to  address  £hese 
needs.    The  Needs  Assessment  for  Food  and  Agricultural  Sciences  is  a 
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significant  doctiment  for  Ifforovlng  the  priority  netting  process. 

With  the  progress  of  priority  setting  and  needs  assessment  have  emerged  .a 
wabir  of  related  questions.   To  what  extent  will  .this  process  Influence  and 
effect  the  way  In  which  science  Is  conducted  In  the  laboratory,  greenhouse, 
field  and  office?  From  work  ciy  colleague  Dr.  Busch  and  1  have  conducted,  the 
Initial  conclusion  Is  that  the  lirpact  will  be  negligible.   In  a  survey  of 
over  1400  principal  Investigators  engaged  in  agricultural  research  at 
Institutions  that  receive  federal  agricultural  funds,  dlsclpllnery  criteria  and 
personal  enjoyment  were  Identified  as  the  main  reasons  for  doing  research.  . 
Sclentiffc  curiosity  and  publication  probability  In  professional  Journals 
ranked  hl^h  as  reasons  for  choosing  a  particular  problem,  while  priorities  of 
the  research  organization  ranked  lUh  out  of  21  criteria  and  the  Idea  that  the. 
topic  was  currently  a  high  priority  or  "hot"  .topic  ranked  15th  (Busch  and  lacy, 
1983). 

It  shouldn't  surprise  us,  however,  that  disciplinary  criteria  dominate  the 
decision  inaking  process  for  a  scientist's  research  agenda.   Our  suryey  also 
revealed  that  scientists  in  many  agricultural  disciplines  have  little  exposure 
to  other  disciplines  in  terms  of  formal  education  or  formal  and  Informal  . 
coiTTKjnication.  The  nodal  or  most  comnon  career  path  In  eight  out  of  sixteen 
disciplines  is  to  conplete  all  three  d*?grGcs  in  the  same  field  with  little 
exposure  to  fields  not  closely  allied.   In  addition.  U.S.  agrlCiiUural 
scientists  view  disciplinary  Journals  as  their  major  resource  of  research 
Information,  the  most  important  outlet  for  th*ir  findings  and  the  single  most 
Inportant  criterion  for  Institutional  rewards  and  pronwtlon.  Moreover, 
scientists  overwhelmingly  emphasized  the  creation  of  disciplinary  Knowledge  and 
the  increase  of  agricultural  productivity  as  the  most  Important  goals  for 
agricultural  research.   Han>  other  goals,  such  as  improving  human  health  and 
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nutrltlon,  and  Improving  comnunitles,  tended  to  be  relegated  to  one  or  two 
disciplines.  Moreover,  these  disciplines  tended  to  have  fewer  scientists  and  a 
more  marginal  ix»le  In  the  agricultural  science  system.   In  addition,  there  Is  a 
strong  relationship  between  ^hose  goals  to  which  scientists  see  their  research 
as  contributing  and  those  goals  perceived  as  Intrinsically  Important.  In 
general »  scientists  tended  to  undervalue  or  be  relatively  unaware  of  the  value 
of  the  research  of  other  agrlcult.  ral  disciplines.   Such  findings  highlight  the 
need  for  a  pore  Infonned  agricultural  research  policy.  They  also  suggest  that 
the  Inpact  of  the  nationally  established  priorities  may  be  minimized  by  the 
disciplinary  structure  of  agricultural  science.  Ruttan  (1982)  noted  that  by 
the '1960s  "vnost  agrlcultursl  experiment  station  directors  had  given  up  any 
pretension  about  exercising  significant  Intellectual  leadership  over  the 
reseirch  activities  that  were  funded  by  the  stations. ^   ^ese  functions  were 
.eft  to  the  heads  or  chairpersons  of  the  disciplinary  departments."  Har\y  of 
the  einerglng  national  research  priorities,  however,  are  dlsclpUnarlly 
oriented.  Furthennore,  scientists  Identified  as  Important  criteria  for  their 
research  choice  the  availability  of  research  facilities  and  funding. 
Consequently,  If  the  priority  setting  process  can  be  nore  effectively  linked  to 
the  provision  of  funds  and  facnitles.  it  is  likely  to  have  a  greater  Inpact  on 
bench  scientists.  However,  as  a  soil  chemist  noted  in  criticizing  the  fickle 
nature  of  research  funding: 

The  hop  On  and  off  band  wagon  approach  taken  by  the 
Congress  and  administration  dissipates  energy  and 
funds  so  that  basic  understanding  Is  bypassed  for 
collection  6f  data  that  will  be  meaningless  In  five 
'  years  (Busch  and  lacy,  1983:225). 
Congress  and  the  agricultural  research  community  need  to  combine  effective 
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prlorlty  setting  with  sufficient  resources  for  sustained  efforts  to  sjcet  long- 
term  needs,  trhlle  retaining  ttw  flexibility  to  respo^id  to  urgent  short  tera 
problems  and  coordinating  the  overall  effort.  ' 

Perhaps  the  greatest  Intpact  of  the  priorities  way  be  through  their 
Influence  on  the  hiring  policies  and  practices  of  departments  and  Institutions. 
Substantial  recrultront  of  new  scientists  will  be  Important  In  the  coning 
decades  If  the  agricultural  sciences  are  to  retain  their  vitality  and  address 
the  new  research  frontiers,  particularly  In  the  basic  sciences.  Research" 
positions  generated  through  Increased  funding  or  retlrecjcnt  of  older 
scientists,  could  be  filled  In  accordance  with  carefully  developed  long-tera 
national  research  priorltes.  However,  this  should  not  be  done  at  the  expense 
of  the  existing  programs  which,  according  to  most  observers,  are  already 
underfunded. 

A  mvtitr  of  the  Important  emerging  priority  areas,  as  well  as  those  that 
are  likely  to  emerge  In  the  future,  will  require  Interdisciplinary  skllls'and 
training.   Increasing  the  capacity  of  the  current  system  to  engage  In 
Interdisciplinary  research  may  require  not  only  changes  In  the  training  of 
scientists,  but  rodlflcatlons  of  (i)  research  strategies  and  methodologies  as  ^ 
well  as  (2)  organizational  structurt^.  Some  suggestions  for  accospllshing  this 
are  as  follows: 

a.  Graduate  .•;tudents  could  be  provided  fellowships  or  asslstantshlps  to 
pursue  ainors  outside  of  their  disciplines.   For  example,  some  agrononlsts 
night  be  encouraged  to  minor  In  anlnarnutrltlon. 

b.  Faculty  could  be  funded  to  take  sabbatical  and  postdoctoral  leaves  it 
non-land-grant  Institutions  and  In  disciplines  other  than  their  own. 

c.  Agricultural  disciplinary  societies  could  establish  annual  awards  for 
the  best  Interdisciplinary  research. 

d.  Kore  Joint  appolntwnts  across  departmental  lines  (In  both  government 
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and  the  universities)  could  be  developed.  -  . 

e.  In  hiring  decisions,  scientists  and  research  administrators  should  t&ke 
into  account  an  applicant's  breadth  of  knowledge  and  experience  as  well  as  his 
or  her  understanding  of  a  particular  special  area.    In  addition,  adnlnlstrators 
need  actively  to  seek  qualified  wooen  and  iQlnorlty  members  for  research 
positions.  By  encouraging  greater  breadth  and  diversity  aiDong  agricultural 
scientists  we  may  achieve  the  goals  of  V'reater  flexibility  In  jneetlng  changing 
needs,  increased  Interdisciplinary  Interact  ion »  and ». perhaps,  greater 
creativity. 

f.  The  current  reward  system  In  agricultural  research  Institutions  also 
needs  to.be  reorganized  so  as  to  encourage  scientists  to  pursue  more  high  risk. 
Interdisciplinary  and  long-term  research.  University  dd«lnlstrators  often  seek 
standardized  measures  for  evaluating  the  perforaance  of  all  faculty  and  Ignore 
the  special  rales  of  agricultural  research.   Better  ^ystens  for  pnniotlng  and 
rewardii>g  high  quality  research  that  Addresses  national  priori tes  need  to  be 
developed. 

g.  Final Iy»  administrators  should  consider  the  establlshnent  of  several 
Rultldlsclpllnary.  inultlcomrnodtty  research  projects  and  programs.  Sotro 
creative  efforts  In  this  area  are  just  beginning  to  develop.   For  ^xanple. 
Integrated  Pest  Hanagefnent  (IPH)  Is  an  Innovative  inultldlsclp Unary  research 
strategy  which  prornotes  the  dievelopment  of  pest  control  nethods  einploylng  a 
comblnatlon^of  biological »  mechanical  and  chefnlcai  means.   Fartalng  systems  Is  a 
second  multldf  s^^pltnary.  multlcomnodtty  research  strategy  which  has  developed 
over  the  last  decade  largely  out  of  the  experiences  of  the  International 
Aortculturol  Hcc^arch  centers..,  Vhlle  far  from  i  realjty  even  In  these  centers, 
it  provides  a  ntodel  that  could  refocus  the  emphasis  In  agricultural  research 
away  fron  disciplinary  and  compodlt^  concerns  toward  complex  Interactions  among 


296 


294 


-7- 

ind  between  people,  crops,  soil,  and  Mvestock.  Other  new  Interdisciplinary 
structures  which  are  et%rglng  are:  (1)  Solutions  to  Envlronnental  ind  Economic 
Problens,  a  federal  and  state  funded,  uultldlsclpllnary  research  effort  to 
develop  new  techniques  and  strategies  to  control  soil  'erosion  In  the  croplands 
of  Washington.  Oregon  and  Idaho,  and  (2)  the  Collaborative  Research  Support 
Prograw.  USAID  ind  agrlculturil  college  funded,  multldlsclpllnary  Inter- 
unlverslty  prograus  which  Involve  u:S.  social  and  natural  scientists 
collaborating  on  both  basic  and  applied  research  with  sinllar  groupsr'froa 
developing  countries.   Many  of  these  Institutional  arrangewhts  require  new  and 
creativft  funding,  since  neither  the  existing  conspetltlve  grant  nor  the  existing 
foripura  funding  *6del  are  effective  In  stimulating  wltldlsclpllnary  research 
across  state  bound*rics  with  the  alia  of  addressing  regional  or  national  ' 
agricultural  priorities, 

Jn  iddl*ion  to  a  wre  effective  linkage  between  the  priority  setting 
process  and  the  world  of  the  scientist,  there  Is  a  continuing  need  to  analyze 
and  review  the  policy  process  Itself,   The  efforts  to  dale  are  to  be  cowwnded, 
Tt>ey  could  be  Itprovcd  further  by  the  following  actions:   (1)  Given  the 
liportancc  of  agricultural  research  priorities,  "consideration  should  also  be 
given  to  Including  the  full  fange  of  constituents  for  agricultural  research  In 
the  process  of  developlftg  prloi^ltles,   (2)'  In  addition,*  the  process  could  bo 
liprovW'by  the  establlshnent  of  several  njltldlsclpUna'ry  units  In  which 
policy  reseirch  coufd  be  conducted.   Some  of  the  larger  land  grant 
unlver$ltle$  appeir  to  have  the  resources,  as  well  as  the  acadenlc  freedom 
neces$iry  to  carry  buf  thls'task. 

Finally,  the  dcvelopwent  of  policy  requires  the  ability  to  uke  Judgments 
about  the  vilue  of  alternative  research  priorities*  the  ability  to  assess  the 
resuli^'Of  policies  once  they  are  Iroplemetcd,  and  eventually  the  ability  to 
develop^fortcastlng  techniques^  A  nuuber  of  Increasingly  powerful 
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mtrxxlologies  are  l)«lng  developed  for  Interpreting  scientific,  technical  and 
economic  infonwtion  in  order  to  increase  the  effectiveness  of  research  efforts 
(See  Ruttan,  1982).   In  addition,  ihethodologies  are  beginning  to  es^erge  which 
attempt  to  assess  the  results  of  policies,  forecast  the  consequences,  and 
integrate  technical,  economic,  social,  aesthetic  and  moral  considerations. 
Although  formal  social  impact  sssessment  of  changing  tectihologies  in  U.S. 
agriculture  is  still  in  "its  infancy,  researchers  utilizing  this  approach  have 
provided  insights  on  such  topics  as  the  socioeconoraic  consequences  of  autowted 
vegetable  harvesting  (Frledland  and  Barton,  1975;  Frledland,  et  tU,^98l), 
tobacco  harvesting,  center  pivot  Irrigation,  and  organic  and  no-tlil 
cultivation  (Berardl  and  Gelsler,  1984). 

Resources  should  be  devoted  to  these  new  mothodlog^es  If  they  are  to  oove 
beyond  their  Infancy  and  contribute  to  effective  research  resource  allocation 
and  priority  planning.  Ftirtherinore,  efforts  should  be  devoted  to  preparing 
scientists  to  utilize  these  nethodologles  end  assessRvU  strategies  for 
agricultural  research.  Moreover,  research  planning  will  require  closer 
collaboration  avong  natural  «nd  social  scientists  as  planners  address  not  only 
the  possibilities  of  advancing  knowledge  or  technology,  if  particular  resource 
appropriations  are  made,  but  also  consider  the  value  to  society  of  the  neti 
knowledge  or  technology.   Finally,  to  wet  th^j  diverse  and  cocnplex  research 
agenda  for  a  long-term,  sustainable,  hiitrltlous  and  equitable  food  system  In 
the  U.S.  will  entail  levels  of  public  funding  of  agricultural  research  nore 
conmcnsyrate-wlth  Its  value  to  society  and  with  Its  research  needs. 

This  concludes  hy  testlKony  Mr.  4;halma^n.  1  will  be  pleased  to  respond  to 
any  questions  you  or*other  foercbers  of  the  Coii^lttee  nay  wish  to  ask.  Again.  I 
think  you  for  providing  this  opportunity  to  discuss  these  Issues  with  you. 
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TESTIMONY  TO 
U.  S.  HOUSE  OF  REPKESENTATIVES 
COmiTFEE  ON  AGRICULTURE 
SUBCOMMITTEE  ON  DEPARTMENT  OPERATIONS,  RESEARCH,  AND  FOREIbTI  AGRICULTURE 


Mr.  Chdirnian,  Distinguished  Members  of  the  Convnittee,  I  am  Perry 
Adkisson,  Professor  of  Entomologo^  and  Deputy  Chancellor  of  the  Texas  A&M 
University  System,  where  I  have  administrative  responsibilities  for  our 
state  agricultural  experiment  station  and  extension  service.  In  addition,  I 
am  Executive  Director  of  the  Consortium  for  Integrated  Pest  Panagenient 
(CIPM),  an  organization  of  16  major  land  grant  universities  that  are  con- 
ducting research  to  develop  improved  integrated  pest  managetnent  systems  for 
all  the  pests,  insects,  diseases,  weeds,  and  nematodes  of  several  major 
crops.  It  is  a  privilege  for  me  to  appear  before  you  today  and  I  appreciate 
your  inviting  me  to  testify  on  the  current  status  of  integrated  pest  manage- 
ment (IPM)  and  prospects  and  needs  for  t'he  future. 

Integrated  pest  management  is  a  system  of  pest  control  which  combines 
the  use  of  all  available  tactics  (cultural,  chemical,  and  biological)  to 
suppress  pests  below  crop  damaging  levels.  It  is  a  common  sense  approach  to 
crop  protection  which  works  in  harmony  with  nature,  not  against  it.  Inte- 
grated control  uses  cultural,  chemical*  and  biological  control  methods  to 
suppress  pests  while  preserving  insect  parasites  and  predators.  Insecti- 
cides are  no*  used  until  pest  numbers  reach  crop-damaging  levels.  They  are 
used  Judiciously  and  selectively  to  suppress  pest  numbers  with  minimum 
damage  to  natural  enemies  or  the  environment. 

This  is  not  a  new  concept.  It  has  been  around  for  many  years.  How- 
ever, it  was  not  until  the  late  1960*s  and  early  1970's,  when  it  became 
apparent  that  insecticides  were  having  adverse  effects  on  mar\y  non-target 
organisms,  that  IPM  was  seen  as  a  way  to  conserve  both  crop  yields  and 
quality  of  the  environment.  Concomitant  with  the  banning  of  DDT  in  1972, 
the  U.S.  Environmental  Protection  Agency  and  tha  National  Science  Foundation 
funded  the  first  large  national  project  to  develop  alternate  methods  to 
insecticides  for  crop  protection.  This  project,  entitled  *'Principl«s, 
Strategies,  and  Tactics  of  Pest  Population  Regulation  in  Major  Crop  Ecosys- 
tems," and  known  as  the  Huf faker  project  for  its  Director,  Dr.  Carl  Huffaker 
of  une  University  of  California-Berkeley,  brought  together  more  than  250 
scientists  from  18  major  land-grant  universities  to  develop  IPM  systems  for 
six  mi^jor  crops. 

The  Huffaker  project  was  the  first  to  take  a  holistic  approach  to  crop 
protection  using  the  methods  of  the  system  scientists  and  the  computer 
specialists  to  design  research  models  that  simi.late  the  growth  process  of 
plants  and  the  insects  and  mites  that  attack  th<Mn.  This  project  integrated 
the  various  components  of  crop  protection,  crop  rotation,  pest-resistant 
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varieties,  biological  control,  and  insecticide  treatments  into  unified, 
integrated  management  systetns  designed  to  minimize  the  use  of  chemicals. 

The  Huffaker  project  was  funded  from  1972  through  1978.  It  was  suc- 
ceeded in  1980  by  a  project  organized  by  the  Consortium  for  Integrated  Pest 
Management  (CIPH).  CIPM  is  a  consortium  o^  16  mijor  Und-grant  universities 
that  has  used  the  knowledge  and  nr^thodologies  developed  in  the  Huffaker 
project  to  focus  on  all  the  pests,  insects,  diseases,  weeds,  and  nematodes 
of  four  major  crops  (ilfalfa,  apples,  cotton,  and  soybean).  CIPM  was  funded 
by  the  Environmental  Protection  Agency  during  1980-1982.  In  1982,  funding 
was  transferred  by  0MB  to  the  USOA/CSRS.  The  project  will  be  terminated 
early  next  year*. 

The  CIPM  project  built  on  the  systems  approach  developed  by  the 
Huffaker  project.  In  addition,  more  emphasis  was  placed  on  the  breeding  for 
pest-resistant  crop  varieties  and  the  use.  of  econoniic  nwdels  to  analyze  the 
impact  of  the  new  technology.  Also,  formal  linkages  were  established  with 
the  Cooperative  Agricultural  Extension  Service  in  an  attempt  to,  shorten  the 
lag  time  between  the  development  of  a  new  control  tactic  and  its  implement)- 
tion  by  farmers. 

The  Extension  Service  has  done  an  excellent  job  in  training  farmers  in 
the  use  of  IPM  and  in  the  development  of  field  scouting  services.  I  believe 
most  crop  producers  in  the  U.S.  are  aware  of  IPH. 

Many  critics  of  IPM  say  that  it  is  an  ivory  tower  approach  to  crop 
protection  that  has  not  been  implemented  on  any  large  scale.  Facts  prove 
the  contrary,  IPM  has  proven  to  be  a  very  profitable  way  for  farmers  to 
protect  their  crops  and  it  has  been  implemented  on  a  Urge  scale. 

Cost/benefit  anal yr is  in  Texas  shows  that  net  returns  to  an  individual 
cotton  farmer  may  be  increased  from  $25  to  more  than  $100  per  acre  through 
the  use  of  IPH.  The  annual  economic  impact  to  the  state  of  IPM  on  cotton 
exceeds  $300  million  per  year.  In  the  northeastern  U.S.,  IPM  has  produced 
savings  to  apple  growers  of  $25  to  more  than  $100  per  acre,  primarily 
through  the  reduced  use  of  pesticides.  In  the  north  cential  region,  the  net 
returns  to  alfalfa  producers  may  be  increased  by  as  much  as  $25  per  acre  and 
insecticide  use  reduced  by  1S%,  In  California,  IPM  methods  may  increase  the 
life  of  alfalfa  stands  by  a  year.  This  accomplishment  in  itself  will  rare 
than  repay  all  the  state  and  federal  funds  expended  on  IPH. 

In  terms  of  environmental  quality  and  saving  to  farmers,  recent  USOA 
statistics  Show  that  from  1971  to  1982,  insecticide  use  on  cotton  has  been 
reduced  from  73,4  million  to  16.9  million  pounds;  on  grain  sorghum  from  5.7 
to  2.5  million  pounds;  and  on  peanuts  from  6,0  to  1.0  million  pounds.  I 
believe  these  data  show  that  we  have  been  successful  in  developing  IPM 
programs  that  minimize  the  use  of  insecticides  and  that  they  have  been 
implemented  on  a  large  £cale. 

Economic  analysis  has  been  widely  used  in  IPM  research  to  demonstrate 
the  cost/benefits  of  the  emerging  new  technology  when  compared  with  the 
old.  In  fact,  the  CIPM  prcject  is  the  only  large  crop  production  research 
project,  to  nvy  knowledge,  w^tich  included  an  economic  research  unit  in  every 
crcp  research  team.    In  addUion,  until  recently  the  USDA  Economic  Research 
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Service  had  a  substantial  group  involved  in  pest  managernent  research.  4s 
mentioned  previously,  cost/benefit  analysis  has  been  extremely  valuable  in 
getting  farmers  tu  adopt  IPH  practices. 

In  !PM  the  priorities  for  research  and  extension  primarily  have  been 
established  by  the  research  scientists  and  extension  specialists  working  in 
the  field.  They  have  been  aided  by  farmer  advisory  groups  and  pest  manage- 
ment associations.  In  addition,  they  have  used  the  techniques  of  the  system 
scientist  to  develop  ccnputer  models  of  the  system  which  identify  knowledge 
gaps  that  should  be  filled.  The  computer  models  have  been  able  to  simulate 
the  growth  processes  of  the  plants  and  the  impact  of  pests  and  other  envi- 
ronmental fflCtors  on  these  processes.  These  techniques  have  been  highly 
successful  in  guiding  this  research  and  in  allocating  and  reallocating  funds 
to  areas  of  highest  priority. 

There  is  still  much  research  that  needs  to  be  done  in  IPH.  We  should 
continue  the  nomentum  produced  in  the  Huf faker  and  CIPM  projects  by  main- 
taining their  unique  organizational  structure  for  managing  complex,  multi- 
disciplinary  research  involving  several  states,  the  system-oriented  research 
teams  thit  are  in  place,  the  teams  of  economists  that  are  working  on  cost/ 
benefits  of  IPH  as  related  to  crop  production  and  environmental  quality,  and 
by  keeping  in  place  the  linkages  between  IPM  researchers  and  the  Cooperative 
Extension  Service  pest  management  programs.  Unfortunately,  it  appears  that 
this  momentum  will  be  lost  when  the  CIPH  project  terminates  next  year. 

There  are  many  new  areas  of  research  that  can  benefit  crop  protection. 
The  emerging  biotechnology  may  provide  a  way  to  develop  new  crop  varieties 
that  are  resistant  or  less  attractive  to  pests,  that  better  withstand  envi- 
ronmental stress,  and  that  are  resistant  to  certain  herbicides.  It  may 
allow  us  to  clone  pesticide-resistance  genes  into  insect  parasites  and 
predators,  conferring  on  them  resistance  to  pesticides  to  which  their  hosts 
are  susceptible.  Biotechnology  should  allow  us  to  produce  more  virulent 
strains  of  insect  pathogens  and  highly  selective  biological  pesticides. 

There  is  much  more  conventional  research  th^»t  is  needed  on  mult i -pest 
interactions »  insect  forecasting,  environmental  modeling,  computerized 
decision -making,  and  development  of  new  biolopical  and  cultural  control 
methods.  Also,  there  is  great  need  for  more  research  on  selective  use  of 
pesticides  to  minimize  the  development  of  pesticide-resistant  pest  strains. 

Unfortunately,  in  spite  of  the  results  produced  to  date  and  the  naed  to 
continue  the  above  research  in  a  highly  coordinated,  unified  way,  IPM  is  no 
longer  a  high  priority  item  with  federal  budget  makers.  Allocations  for  IPH 
have  not  been  included  in  recent  USDA/CSRS  or  FES  budget  submissions. 
Indeed,  they  have  been  replaced  by  Congress  at  the  request  of  producers  and 
the  scientists  involved  in  IPM  projects.  In  n\y  opinion  this  is  something 
that  should  be  corrected.  Some  provision  should  be  made  in  the  USOA,  EPA, 
or  the  National  Science  Foundation  for  the  funding  of  large  consortium  pro- 
jects where  our  universities  can  combine  the  nation's  best  scientific  talent 
to  conduct  research  on  large  national  projects  that  require  large  multi- 
disciplinary  resources  not  available  in  any  single  institution.  In  summary, 
we  need  to  develop  some  new  models  for  managing  agricultural  research  in 
this  country.  The  CIPH  model  is  one  that  has  been  highly  successful,  but  is 
not  likely  to  be  continued. 
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Testimony  of  Dr.  J.  B.  Weber 
Before  the  U.S.  House  of  Representatives 
Coflwittee  on  Agriculture,  Subconroittee  on  Depjrtinent  Operations, 
Resejrch,  and  Foreign  Agriculture 
Hearings  on  Agricultural  Research,  Extension,  ami  Higher  Education 
June  7,  1984 

Credentials; 
Nr.  Chairman: 

name  is  Dr.  Jerome  B.  Weber.   I  am  presently  a  Professor  in  the  Crop 
and  S-^11  Science  Departments  at  North  Carolina  State  University  in  Raleigh, 
North  Carolina. 

Hy  responsibilities  include  teaching  a  graduate  course  and  conducting 
research  on  the  behavior  of  pesticides  and  other  toxic  organic  chemicals  in 
plants  and  soils.    I  received  my  undergraduate  education  in  agricultural 
engineering  at  the  Ur.iversity  of  Minnesota  and  ny  Ph.D.  in  soil  science  and 
chemistry  at  the  same  institution,  fty  position  was  created  by  funds  from  state 
and  federal  sources  initiated  by  the  appearance  of  Rachel  Carson's  book  Silent 
Spring.   Hy  initial  duties  were  to  investigate  the  processes  involved  in  the 
fate  and  behavior  of  herbicides  in  the  environment.   I  was,  in  effect,  to  be 
the  "devil's  advocate"  with  respect  to  the  environmental  safety  of  agricultural 
pesticides.    For  the  past  22  years  I  have  carried  out  this  assignment  and  have 
published  over  100  research  publications  in  scientific  Journals  and  Ixwks. 

My  consulting  activities  have  taken  me  to  many  countries  and  have  involved 
envtrorenental  problems  caused  by  toxic  organic  chemicals  including  pesticides. 

Hy  areas  of  expertise  includes  reactions  of  pesticides  with  soil  colloids; 
the  mobility  of  pesticides  in  soils  and  water;  determinations  of  the  chemical 
properties  of  organic  toxicants;  degradation  of  pesticides  in  plants  and  soils; 
and  the  biological  availability  of  toxic  organic  chemicals  in  soils. 
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Test  Irony 


It  is  9y  understinding  that  I  m  to  provide  the  nembers  of  this  connlttee 
witr.  Infomatlon  concerning  th«  envlronnentil  safety  of  pesticides  and  future 
needs  and  opportunities.   To  do  this  I  have  asked  myself  eight  essential 
questions  concerning  pesticides.   They  ar^  as  follows: 

1.  Why  has  the  question  of  the  safety  of  agricultural  chenlcals  In  the 
eflvlrorwent  arisen? 

2.  What  Is  the  status  of  our  present  knowledge  concerning  the  fate  and 
behavior  of  pesticides  In  the  environment? 

3.  What  principles  govern  the  fate  and  behavior  of  pesticides  In  the 
environment? 

4.  How  does  one  evaluate  pesticide  safety  In  the  envlronnent? 

5.  Are  the  pesticides  that  are  presently  being  used  safe  to  the  environment? 

6.  Are  pesticides  having  an  adverse  effect  on  soil  fertility? 

7.  How  do  pesticides  fft  Into  agricultural  production  systems  like 
conservation  tillage  and  organic  farnlng? 

8.  What  needs  to  be  done  to  assure  that  pesticides  are  not  adversely 
affecting  the  envlronnent? 

I  will  attonpt  to  provide  you  with  ay  answers  to  these  questions  and  I  wITl 
be  citing  approxinately  100  references  as  docunentatlon. 

The  first  question  "Why  has  the  question  of  the  safety  of  agricultural 
chonlcals  In  the  envlronnent  arisen?"  nay  be  apparent  to  manyi  but  It  Is 
particularly  Important  to  Me  because  It  created  the  position  which  I  now  hold 
and  It  Is  an  Important  part  of  «y  career.  It  also  reflects  on  the  ethics 
and  Integrity  of  the  agricultural  conounlty  of  which  I  m  a  Member. 
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For  most  people,  the  question  of  pesticide  safety  probably  began  In  1962 
with  the  publication  of  Rachel  Carson's  book  Silent  Spring  and  with  the 
multitude  of  environment-oriented  books  which  followed.   For  me  personally,  it 
began  in  1956  when  Professor  Alfred  C.  Caldwell  of  the  University  of  Minnesota 
suggested  that  his  soil  science  class,  of  which  I  was  a  member,  read  a  book 
by  Edward  H.  Faulkner  entitled  flownan's  Folly  .     The  object  of  the  book 
was  to  show  that  the  moldboard  plow  was  quote  "the  least  satisfactory  Implement 
for  the  preparation  of  land  for  crop  production."   Students  reacte^i  to  the  book 
with  nixed  feelings.   Host  were  farm  boys  who  knew  the  benefits  of  the  plow  and 
did  not  like  criticism  of  it.   Faulkner's  error  was  that  he  criticized  the  plow 
when  his  major  attack  should  have  been  directed  toward  the  way  it  was  used. 
Inve»t1ng  the  soil  with  the  plow  destroyed  the  protective  barrier  of  surface 
mulch  and  encouraged  soil  erosion  by  wind  and  water.  Modifications  of  the  plow 
to  allow  for  a  trasn  strip  and  the  development  of  soil  conservation  practices 
such  as  terracing,  strip  cropping,  and  the  use  of  grass  waterways  corrected  most 
soil  erosion  problems,  so  the  plow  was  really  not  the  culprit.    It  was  the  way 
it  WIS  used.  Unfortunately,  many  modern  fanners  have  drifted  away  from  conservation 
faming  and  the  problons  of  soil  erosion  have  reappeared.   I  address  this  issue 
later.   As  I  stated  previously,  Rachel  Carson  pointed  out  the  environmental 
problems  being  created  from  the  use  of  pesticides.   However,  unlike  Faulkner 
and  his  direct  attack  on  the  plow,  Carson  did  not  content  that  pesticides  never 
be  used  but  rather  that  the  chemicals  were  not  being  used  properly.  She 
contended  that  ''we  have  put  poisonous  and  biologically  potent  chemicals 
indiscriminitely  into  the  hands  of  persons  largely  or  wholly  Ignorant  of  their 
potential  for  ham.    We  have  subjected  enonnous  nunbers  of  people  to  contact 
with  these  poisons,  without  their  consent  and  often  without  their  knowledge." 
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She  blended  fable  with  f«ct  and  used  attention  getting  terms  such  as  chain  of 
evil,  deadly  films,  chfltiical  death  rain,  elixirs  of  death,  and  shadows  of 
sterility  to  make  her  point.  Miss  Carson  accurately  stated  that  "we  have 
allowed  these  chemicals  to  be  used  with  little  or  no  advance  investigation  of 
their  effect  on  soil ,  water,  'wildlife,  4nd  roan  himself."  But  she  also  made 
some  inaccurate  statements,  such  as  "under  primitive  agricultural  conditions 
the  fanner  had  few  insect  problems"  and  "This  pollution  (the  pesticides)  is 
for  the  most  part  irrecoverable;  the  chain  of  evil  it  initiates  not  only  in 
the  world  that  must  support  life  but  In  living  tissues  is  for  the  most  part 
irreversible."    She  made  excellent  recommendations  including  the  need  for  basic 
knowledge  in  ecology,  toxicology,  soil  science,  and^  weed  science,  emphasis  on 
biological  and  mechanical  pest  control  methodology,  better  narked  and  safer 
pesticide  containers,  increased  monitoring  for  pesticides,  and  increased 
education  regarding  pesticides.  Her  book  stimulated  President  Kennedy's 
Scientific  Advisory  Committee  to  prepare  an  extensive  report  on  the  Use  of 
pesticides.  The  Coimittee  made  many  worthwhile  recomnendations,  mar\y  of  them 
taken  from  Carson*s  book.   Two  years  after  Silent  Spring,  another  book  entitled 
pesticides  and  the  living  landscape  by  Robert  I.  Rudd  was  published.  Rudd 
examined  the  effects  of  pesticides  on  nature  through  an  extensive  review  of 
pesticide  literature.    He  reported  that  the  effects  of  pesticides  on  the 
cnviroiwent  were  less  damaging  and  less  permanent  than  Rachel  arson  had  suggested  and 
stated  "wh»tever  the  immediate  conse<iuences  of  toxic  chemicals  in  the  living 
landscape— and  they  are  sometimes  serious— it  must  be  said  that  they  are 
normally  correctable.'*  He  recormended  the  u:e  of  integrated  pest  management 
strategies  and  more  active  coordination  and  cooperation  among  governmental 
tgencies. 
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In  1966,  hearings  were  held  before  a  subcocalttee  of  the  Conrnittee  on 
Appropriations!  House  of  Representatives,  on  Department  of  Agriculture 
Appropriations.  A  report  entitled  "Effects,  U$es>  Control*  and  Research  of 
Agricultural  Pesticides**  was  published*  The  report  dispelled  some  of  the 
alann  set  off  by  Rachel  Carson's  book.   The  report  wis  fol loved  by  Couinittee 
Chainnan  Jimie  L.  Whitten's  book  Tttat  We  Hay  Live  which  further  examined  the 
contentions  of  Rachel  Carson.  The  book  also  aided  in  dispelling,  sone  of  the 
alarming  claims  made  in  Silent  Spring. 

Scientists  at  a  scientific  conference  held  in  Rochester*  New  York*  in 
1968  discussed  current  research  on  persistent  pesticides  and  published  a 
book  entitled  Chemical  Fallout.     Two  inportant  issues  emerged  fron  the 
conference.  The  first  was  that  pesticides  and  other  agricultural  chemicals 
made  up  only  part  of  the  pollutants  which  tttrt  ccntaminating  the  environnent. 
The  second  was  that  polychlorinated  bi phenyls  (PCBs)>  which  were  related  to 
DOT  were  also  being  found  in  wildlife  and  were  also  having  adverse  effects  on 
the  environratait.    Birry  Ccntnoner  in  his  book  The  Closing  Circle  brought  the 
saraeftessiQ*  to  the  public  in  l«ytnin*s  tenns. 

Eight  years  after  the  appearance  of  Silent  Spring*   Frank  Graham,  Jr., 
published  Since  Silent  Spring  wherein  he  reviewed  what  had  been  accomplished 
in  understanding  and  controlling  pesticides  since  Rachel  Carson's  book  had 
appeared.  Graham  descrii.^  the  pressures  of  the  chemical  and  agricultural 
interests  against  control  of  pesticides,  contradictory  and  ineffective  policies 
of  goverment  agencies,  and  the  tunnel -vision  of  technical  people  who  worked 
with  pesticides  and  failed  to  heed  the  possible  effects  of  their  work  beyond 
the  narrow  research  targets  they  had  set  for  themselves. 
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Not  all  Kriters  assessed  the  dangers  of  pesticides  In  the  same 
WAy  «s  did  Richel  Carson.   Rita  Beitty  1n  her  book  The  DOT  Hyth  concluded 
that  rainy  of  the  adverse  environmental  effects  that  were  being  attributed  to 
pestlcldesi  especially  DOT,  were  the  result  of  other  changes  that  «an  was 
Imposing  on  the  environment.  She  recorsnended  extensive  Increases  In  federal 
funds  bcmade  available  to  the  land-grant  c&lleges  and  universities  for  large- 
scale  and  continued  experimentation  and  testing  of  agricultural  pesticides  and 
fertilizers*  that  bolh  state  and  federal  goverments  establish  agricultural 
review  boards*  and  others. 

James  Whorton  In  his  book  Before  Slltnt  Spring  examined  the  problen  of 
food  adulteration  by  Insecticides  before  DDT  was  discovered.  His  book  was  critical 
of  the  use  of  agricultural  chemicals  by  fanners  and  technical  agriculturalists. 

Maurice  B.  Green  In  his  book  Pestlcldas  —  Boon  or  Bane?   examined  the 
benefits  of  pesticides  to  the  national  economy  and  sighed  them  against  the 
risks  of  possible  ham  to  the  environment.  He  advocated  the  use  of  cost-benefit 
analysis  to  detemlne  what  restrictions  or  prohibitions  should  be  placed  on  the* 
use  of  a  particular  pesticide.   Since  he  worked  for  both  the  university  and 
chemical  Industry,  the  objectivity  of  his  book  was  questioned  by  many. 

Robert  Van  Oen  Bosch  in  his  book  The  Pesticide  Conspiracy,  wrote  critically 
of  the  etolcs  of  the  tec>«1cal  ccwnunlty  who  worked  with  pesticides  and  he  . 
strongly  advocated  Integrated  pest  managonent  as  the  ultimate  means  of  pest 
control . 

Thonas  Whiteside  in  his  books  Defoliation  and  The  Pendulum  and  the  Toxic 
Cloud  described  the  effects  to  roan  and  the  environment  of  herbicides  and  toxic 
contaminants  contained  in  the  herbicide  fonnulations.  He  q'jestloned  the  ethics 
of  the  RMinufacturers  of  pesticides. 
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One  of  the  inost  recent  books  conct'^lng  pesticides  In  the  eflvirorment  Is 
Hichael  Brown's  book  laying  Waste  In  which  he  describes  the  adverse  effects  to 
the  envlroiwent  of  toxic  wastes,  Including  pesticides,  that  were  disposed  of 
In  waste  disposal  di»ps.  He  attributed  nost  of  mankind's  mladles  to  exposure 
to  the  chemicals  and  questioned  the  ethics  of  the  producers  of  Industrial 
chemicals.   In  addition  to  popular  woks  attacking  pesticides  used  in  agriculture, 
several  others,  including  Jim  Hightower's  book  Hard  Tomatoes;  Hard  Tiwes  have 
lowered  the  public's  credibility  of  agricultural  experts,  in  particular  the 
land-grant  colleges  and  universities.  Newspaper  articles  reporting  adverse 
effects  of  pesticides  are  coffxwn  although  in  most  Instances  they  are  based  on 
limited  infomation.  Basic  research  on  pesticide  fate  and  behavior  in  the 
envlroiment  is  still  Inadequate,  especially  with  regards  to  the  long-ranged 
effects  of  pesticides  in  the  environment. 

Question  2.  What  is  the  status  of  our  present  knowledge  concerning  the  fate 
and  behavior  of  pesticides  in  the  environment? 

In  order  to  evaluate  the  charges  and  counter  charges  nade  against  pesticides 
by  the  many  books  previously  mentioned,  scientists  and  scientific  organizations 
have  evaluated  and  assessed  thousands  of  research  studies  involving  pesticides 
dissipation  in  the  environment.  The  results  ai-c  the  following: 

1.  There  are  at  least  a  half  dozen  books  that  are  updated  annually  which 
describe  the  chemical  properties  and  uses  of  pesticides.  In  addition,  there 
ire  at  least  a  dozen  books  which  discuss  the  chonistry  and  toxicology  of  pesti- 
cides. Examples  are  licted  in  the  Reference  Section  under  Pesticide  Chemistry. 

2.  At  least  20  books  have  b*en  published  which  evaluate  the  fate  and 
behavior  of  pesticides  in  the  environment.  Theyare  listed  in  the  Reference 
Section  under  Pesticides  in  the  Environment. 
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3.  Approxlnttely  i  half -dozen  books  havt  tssessed  the  ecologlctl  effect:!  of 
pesticides  and  are  listed  und«r  that  title  In  the  Reference  Section. 

4*  At  least  15  books  have  been  published  conrerning  the  chemical  action 
of  pesticides  on  organisms*  These  are  listed  under  the  5\ochem1cal  Action  of 
Pesticides  In  the  Reference  Section. 

5»  At  least  a  half-dozen  bookt  hzve  been  published  on  pesr  control  with 
•ethods  other  than  chenlcals.  Exanples  are  listed  under  Pest  Control  Strategies 
of  the  Reference  Section. 

6.   Innufnerable  books  are  now  available  on  analytical  nethods  for  pesticide 
determinations.  Examples  arc  listed  under  Pesticide  Analytical  Methodology  of 
the  Reference  Section*  Pesticide  concentratl&'is  In  amounts  as  small  as  parts 
per  trillion  and  lower  are  now  possible. 

Hundreds  of  references  are  cited  In  these  books.  The  overwhelming  evidence 
Is  that  the  pesticides  which  are  pcescotly  being  used  probably  do  not  cause 
significant  long-ranged  detrimental  effects  on  the  environment.  However,  as 
was  stated  previously*  basic  Infonutlon  on  the  long-ranged  effects  of  pesticides 
on  the  envlroiwent  Is  limited,  so  the  ultimate  answer  must  remain  unanswered* 

Question  3.  What  principles  govern  the  fate  and  behavior  of  pesticides  In  the 
«nv1rorwent7 

The  fate  and  behavior  of  pesticides  In  the  environment  Is  dependent  on  many 
processes  some  of  which  take  place  simultaneously  and  on  the  chenlcal  proper-lies 
of  both  the  pesticides  and  the  media  In  which  they  reside  (Weber,  1972;  Weber 
et  aU,  1973;  Weber,  1974)*  Pesticides  are  involved  In  many  processes  Including 
reactions  H\th  soil  particulate  Mttar;  absorption*  degradation,  accimiulatlon 
and/or  exudation  by  organisms;  degridatlon  by  sunlight  or  by  chemical  reactions; 
volatilization  Into  the  atwsphert;  dissolution  and  movvitnt  In  leaching  waters 
or  In  runoff  waters* 
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Pesticide  behavior  Is  reguUted  by  the  properties  of  each  specific  pesti- 
cide, the  properties  of  the  soil  envlrormenti  and  the  cllmitlc  conditions  which 
prevail  (Weber.  1972;  Weber  et  al..  1972;  Weber»  1977;  Weber,  1984).  The  / 
Important  properties  of  the  pesticides  Include:  (1)  Relative  stability 
(persistence/or  half-life)  of  the  confounds;  (2)  Ionization  potential  (overall 
ionic  charge;  positive,  negative,  or  noncharged);  (3)  Water  solubility;  (4)  Vol- 
atilization potential  (vapor  pressure  at  ainblent  temperature),  and  (5)  Presence 
of  cofliplexing  groups  (phosphorus,  arsenic,  etc.)* 

The  important  properties  of  the  soil  environment  Include:    (1)  Type  and 
quantity  of  soil  constituents  (organic  ratter,  clay  minerals,  and  metallic 
hydrous  oxides);  (2)  Soil  pH  level;  (3)  Types  and  concentrations  of  other 
solutes  (nutrients,  natural  products,  etc.);  and  (4)  Types  and  numbers  of  soil 
organisms. 

Pesticide  Properties 

With  regard  to  the  relative  stability  or  longevity  of  pesticides,  the  only 
chmicals  presently  being  used  widely  In  agriculture  are  those  that  have  been 
shown  to  be  relatively  non-persistent,  in  accordance  with  federal  pesticide 
regulations.    There  have  been  some  exceptions  to  this  where  nonnally  non-persistent 
chenicals  becane  persistent  due  to  specific  local  conditions;  e.g.,  aldicarb 
(Tenik),  an  insecticide  with  no  ionizing  properties,  high  water  solubility,  and 
moderate  to  high  va|>or  pressure  was  leached  through  the  very  sandy  soils  of  Long 
Island,  New  York,  and  found  its  way  into  the  ground  waters  where  it  contaminated 
the  drinking  water  in  nunerous  wells.  The  stability  of  aldicarb  in  the  under- 
ground waters  was  much  longer  than  observed  In  surface  waters  or  In  agricultural 
soils.    The  chemical  is  no  longer  registered  for  use  for  such  situations.  Another 
example  was  the  funiigant  EDB  (ethylene  dibromide),  which  has  cheniical  properties 
njch  like  aldicarb  and  which  under  certain  conditions  was  found  to  be  Much  aore 
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■obile  and  suble  than  previously  thought.  There  *re  other  cwironly  used 
pesticides  which  under  the  right  conditions  night  be  expected  to  present 
environinentil  problems.  Among  these  would  be  industrial  herbicides  Mhich 
have  long  half-lives,  are  either  nonionizable  or  ionize  to  form  anionic  species, 
and  which  possess  high  water  solubilities.  Under  the  right  conditions,  i.e.« 
high  rainfall,  coarse  textured  soil, these chemicalscan  be  expected  to  get  into 
underground  waters. 

Since  the  majority  of  pesticides  presently  being  used  are  or  tne  non- 
persistent  variety,  their  behavior  in  the  environraent  is  dependent  upon  the 
renairting  four  chemical  properties.   It  should  be  said  at  this  point  that  nany 
scientists  are  presently  developing  models  to  predict  pesticide  behavior  in  the 
environnent,  but  unless  these  four  key  properties  arc  utilized  in  the  nodel 
equation,  the  models  have  little  chance  for  success.   The  nost  inportant 
chemical  property  ^$  ionization  potential  since  this  determines  whether  the 
chcMical  has  an  overall  positive  or  negative  chargie  or  is  noncharged.  Positively 
charged  pesticides,  such  as  the  herbicides  dlquat  and  paraquat,  ani  readily 
bound  to  soil  colloids  through  Ionic  bonds.  The  cosipounds  are  thus  inoobile 
In  soil.   The  fact  that  t^iese  chenicAls  ar«  very  highly  water  soluble  is  no 
longer  relevant  in  predicting  their  ■obility  In  soil.  Pesticides  which  possess 
basic  properties,  such  as  the  triazine  and  triazole  herbicides,  can  also  font 
cationic  species  in  soils  depending  upon  the  Ionization  constant  of  the  chenical 
and  the  pH  of  the  soil  solution.   Thus,  under  acidic  conditions  basic  pesticides 
nay  become  protonated  (positively  charged)  and  relatively  imobile  in  soil  (e^g. 
atrazine  is  relatively  innoble  in  the  acid  soils  of  the  Southern  U.S.)«  whereas 
under  basic  or  neutral  pH  conditions  the  chwicals  reMin  In  the  molecular  (non- 
charged) form  and  Hay  be  mobile  <e.g.  atrazine  can  be  leached  into  the  high  pH  soils 
of  the  HicSrest  U.S.).  Their  nobility  under  the  high  pH  conditions  is  then  priMrily 
dependent  on  the  water  solubility  of  the  chimical.  Pesticides  which  possess 
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acldlc  properties,  such  as  the  phenoxy  acid  herbicide  2,4-D  and  the  picollnic 
acid  herbicide  picloram  normally  Ionize  to  fonn  nesatlvely  charged  (anionic) 
species  which  are  highly  mobile  In  the  soil  and  water.   Under  acidic  conditions, 
depending  on  the  Ionization  constant  of  the  chemical,  a  portion  of  the  acid 
chemicals  will  be  present  In  the  uncharged  (nolecular)  form.   The  uncharged 
species  are  generally  less  '*nb11e  than  the  negatively  charged  species  In  most 
soils.  An  exception  might  be  the  case  In  soils  with  high  anionic  exchange 
capacity,  such  as  the  high  Iron  and  aluminum  containing  soils  of  the  tropics 
and  semi-tropics. 

Water  solubll Ity  Is  the  key  chemical  property  which  regulates  behavior  of 
nonlonic  chemicals  which  do  not  possess  complexlng-type  functional  groups. 
This  Includes  a  great  many  families  of  pesticides  such  as  the  chlorinated 
hydrocarbons (aldr In),  carbamates  aldlcarb  (Insecticide)  and  chloropropham 
(herbicide),  acetanllldes  (alachlor),  phenylureas  (diuron),  and  dinltroanlllnes 
(trifluralln).  The  relative  mobility  of  these  chemicals  In  soils  Is  highly 
realted  to  their  water  solubility.   A  water  solubility  classification  scheme 
that  Is  useful  for  characterizing  pesticides  Is  as  follows: 


Category  Description  Hater  solubility  (ppw) 

1  Very  highly  soluble  Greater  than  10,000  (It) 

Z  Highly  soluble  1,000  to  10,000 

3  Moderately  soluble  100  to  1.000 

4  Low  solubility  10  to  100 

5  Very  low  solubility  1  to  10 

6  Extremely  low  solubility  Less  than  1 


Volatilization  potential  as  expressed  by  the  vapor  pressure  of  a  chenical 
is  an  Important  property  for  predicing  the  nobility  of  a  pesticide  in  the  vapor 
state.    It  is  particularly  Important  for  predicing  the  relative  novonent  of  a 
pesticide  like  ED6  which  is  highly  mobile  oeciuse  it  has  both  high  vapor  pressure 
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and  high  water  solubility.  A  useful  classification  scheme  for  characterizing 
the  volatilization  potential  of  pesticides  Is  as  follows: 

Vapor  pressure  at 

Category  Volatilization  Potential  at  20-30*C  (mw  Hg) 

1  Very  highly  volatile  Greater  than  10*^ 

2  Highly  volatne  10'*  to  10"^ 

3  Moderately  volatile  10'^  to  10^ 

4  low  volatility  10'^  to  10"^ 

5  Very  low  volatility  10*^  to  10"^ 

6  Extremely  low  volatll  Ity  Le/s  than  10"'^ 

If  a  pesticide  contains  cocnplexlng  groups  such  as  a)?i en  1c,  present  In  the 
arsenical  herbicides  DSMA  and  HSHA,  or  phosphorus,  present  In  the  herbicides 
glyphosats  and  fosamlne,  the  chances  are  It  will  be  very  Ismoblle  In  soils 
because  such  groups  reidlly  complex  to  clay  Mineral  surfaces.    If  a  pesticide 
does  not  contain  such  complexing  groups.  Its  novenent  In  soils  will  be  dependent 
on  the  chemical  properties  previously  nentloned.   The  ultltnate  behavior  and 
fate  of  a  given  pesticide  in  the  environment  depends  on  consideration  of  each 
of  the  above  listed  properties,  in  conjunction  with  the  properties  of  the  medfa 
and  climatic  conditions. 

Soil  Properties 

Pesticides  which  ultimately  end  up  In  the  soil  behave  not  only  according  to 
the  properties  of  the  chemicals  thanselves,  but  also  according  to  the  psrtlculate 
matter  with  which  they  come  in  contact.  Soils  contain  nixtures  of  sand,  silt, 
clay,  organic  matter  of  various  kinds,  and  metallic  hydrous  oxides.    It  Is 
the  latter  three  components  which  because  of  their  small  particle  size  and 
active  surface  chemistry  exert  the  greatest  effect  on  pesticide  behavior.  Clay 
minerals,  because  of  their  high  surface  area  and  negative  charge  properties 
readily  interact  with  positively  charged  pesticides,  pesticides  with  basic 
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properties  and/or  oestlcldes  which  possess  coeplexing-type  functional  groups* 
and>  to  a  lesser  extent,  pesticides  which  have  at  least  some  polar  characteristics. 
Clay  minerals  react  with  and  retain  to  only  a  United  degree  pesticides  which 
are  nonpMar  and/or  which  are  relatively  volatile.  Organic  substances, 
particularly  those  such  as  humic  natter  which  have  both  lipophilic  (fat  living) 
and  l\ydroph111c  (water  living)  sites  and  cation  exchange  sites  readily  Interact 
with  and  bind  all  pesticides* at  least  to  sane  degree.   Catlonic  pesticides  bind 
to  the  exchange  sites,  basic  pesticides  react  with  undlssoclated  acid  groups, 
and  acidic  pesticides  and  nonlonic  pesticides  bind  to  lipophilic  and  Kydrophlllc 
sites  depending  on  the  water  solubility  of  the  pesticide  Involved.  Metallic  hydrous 
oxides  bind  negatively  charged  pesticides  to  a  greater  degree  than  other  pesticides 
ujt  their  contribution  to  pesticide  Inactlvatlon  Is  probably  only  Important  In 
the  Ved"  tropical  and  semi-tropical  soils. ' 

Soil  pH  Influences  pesticide  behavior  because  It  regulates  the  e<)u111br1um 
between  Ionized  and  molecular  species  of  lonlzable  pesticides  and  hence  the 
amount  adsorbed  and  biologically  available  at  any  given  nonent.   Soil  pH  also 
reguUtes  the  type  and  quantities  of  microorganisms  present  and  thus  Influences 
the  decomposition  of  pesticides  that  are  degraded  biologically. 

Many  other  natural  products  and  nutrients  present  In  soil  Influence  pesticide 
behavior  by  competing  for  adsorption  sites  on  coUoldel  surfaces  and/or  by  * 
providing  energy  for  microbial  growth. 

The  type  and  nunbers  of  soil  microorganisms  governs  to  a  great  extent  the 
longevity  of  specific  pesticides.  Bacteria,  fungi,  and  actlnotnycetes  have  all 
been  shown  to  degrade  certain  types  of  pesticides  and  when  the  proper  organism 
Is  present  In  sufficient  numbers  degradation  of  a  given  pt    xlde  occurs 
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rapidly  and  completely.   However,  when  the  right  organise  is  not  present  or 
not  present  in  sufficient  nunbers,  a  given  pesticide  may  endure  for  a  much 
longer  period  of  time  than  normal.  Microbial  activity  Is  regulated  by 
temperature,  moisture,  nutrient  status,  soil  pH  and  other  factors.  Normally, 
Riicrobial  activity  and  microbial  degradation  of  pesticides  is  highest  under 
warn,  moist  conditions  and  lowest  under  cool,  dry  conditions.   This  is  why 
pesticides  which  may  not  last  through  the  entire  growing  sHson  in  southern 
U.S.  soils  occasionally  persist  into  the  following  year  In  northern  U.S. 
soils.    Differing  soil  types  and  soil  factors,  such  as  difference  in  soil 
pH,  also  influence  the  longevity  of  pesticides  at  different  latitudes. 

Question  4.    How  does  one  evaluate  pesticide  safety  in  the  environment? 

Basically  this  could  best  be  done  by  assessing  all  that  Is  known  about  a 
particular  pesticide  and  comparing  it  with  other  well-defined  cospounds.  This 
bank  of  knowledge  would  include  the  following:   (a)  key  cheslcal  properties, 
(b)  methods  of  use,  and  (c)  biological  and  environmental  properties. 

The  key  chemical  properties  were  discussed  previously  and  include: 
(1)  relative  stability,  (2)  Ionization  potential,  (3)  water  solubility, 
(4)  volatilization  potential,  and  (5)  presence  of  conplexing  groups. 

The  methods  of  use  of  pesticides  would  be  charicterizcd  by  one  of  the 
following;   (I)  applied  broadcast  to  growing  crops  (postrmersence),  (2)  applied 
broadcast  to  soils  (preeinergence  or  preplant  incorporated),  (3)  applied  locally 
around  foundations  (termicides),  or  on  industrial  sites  (sterllants),  or 
(4)  applied  to  inland  waters. 

Biological  and  environmental  properties  would  Include:  (1)  mechanisms 
of  action,  (2)  degradation  pathways,  (3)  longevity  In  ai>*,  soil,  and  water. 
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(4)  edaphic  (soil)  behavior,  (5)  toxicological  properties,  ard  (6)  bioaccutnula- 
tion  potential. 

Question  5.  Are  the  pesticides  that  are  presently  bein?  used  safe  to  the 
envirorwent? 

Considering  the  extensive  and  critical  evaluation  of  pesticides  in  the 
environment  by  both  scientists  and  nonscientists  alike  is  exemplified  by  the 
nearly  200  books  published  and  cited  in  the  Reference  Section  of  this  testimor\y» 
one  would  have  to  conclude  that  aUhough  some  environmental  problems  occasionally 
occur,  pesticides  by  and  large  are  environmentally  safe  to  use.   It  ir  true 
that  some  of  the  early  pesticides,  such  as  the  chlorinated  hydrocarbons  and  the 
toxic  heavy  mtal  compounds  did  have  adverse  effects  on  the  environment.  These 
materials  have  been  removed  from  the  marketplace  or  are  registered  for  restricted 
use  only. 

It  is  not  possible  for  me  to  provide  the  mecters  of  these  hearings  with 
an  iron  clad,   lOOX  guarantee  of  the  environmental  safety  of  all  presently 
used  pesticides.  There  are  three  reasons  for  this.  First,  the  basic  research 
on  the  long-rangcd  effects  of  pesticides  on  the  environment  has  not  been  carried 
out  and  thus  is  not  available.   Second,  I  dc  not  have  access  to  much  of  the 
information  regarding  the  properties  of  all  pesticides  as  was  suggested  in 
Question  HuRber  4.  Much  of  this  information  is  of  a  proprieUry  nature  and^ 
thus  is  not  available. to  the  public.  Third,  I  did  not  have  time  to  adequately 
examine  much  of  the  information  that  was  availeble. 

The  best  that  I  cm  do  is  to  compare  the  relative  environmental  toxicity 
of  a  sizeable  nunber  of  presently  used  pesticides  using  a  scheme  that  I 
developed  about  .eight  years  ago  and  which  I  published  in  the  Journal  of 
Environmental  Science  and  Technology  (Vol.  11,  pages  736-761,  1977).  The 
scheme  is  based  on  only  four  key  factors.  They  include:  (1)  acute  oral 
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toxIcUy  to  rats,  which  gives  in  Indication  of  their  mumillan  toxicity, 
(2)  acute  oral  toxicity  to  the  nx)st  sensitive  fish  species  tested,  which  gives 
an  indication  of  toxicity  to  aquatic  wildlife,  (3)  longevity  In  soil,  which 
gives  an  Indication  of  how  long  the  chemical  his  to  react  with  the  environ- 
ment, and  (4)  bloaccumulatlon  by  aquatic  organisms  which  gives  an  indication 
of  the  blomagnlflcatlon  potential  In  wildlife.  The  relative  environmental 
toxicity  of  a  selected  group  of  72  corroonly  used  pesticides  Is  presented  In 
Table  1  using  my  scheme.   The  itx)St  environmentally  toxic  chemical  would  have  a 
value  of  16.0.  A  chemical  with  the  lowest  toxicity  would  have  ei  value  of  4.0. 
The  mean  value  for  the  chlorinated  hydrocarbon  insecticides  is  13.9  with  a 
range  of  from  12.6  to  15.3.  These  chenlcals  have  been  discontinued  or  are 
restricted-use  materials.   All  of  the  other  presently  used  pesticides  have 
much  lower  envlronmenUl  toxicity  values  ranging  from  '.4  to  10.4.  The 
organophosphorus  insecticides  have  somewhat  higher  values  than  the  other 
pesticides  and  have  a  mean  value  of  8.4,  as  compared  with  mean  values  of  6.7 
for  the  others. 

Does  this  wan  that  the  presently  used  pesticides  are  environmenUlly 
safe?  Kot  exactly.  What  it  means  is  that  the  old  pesticides  that  were 
implicated  in  environmental  problems  have  environmental  toxicity  values  two 
to  four  times  those  of  the  more  recently  developed  chemicals  which  are  in  present 
use.   This  scheme  does  not  allow  for  an  evaluation  oV  all  long-ranged  adverse 
effects  which  might  occur. 

To  allow  for  a  more  accurate  comparison,  one  would  need  to  compare  all  of 
xhe  chemical  •  biological  and  environmental  properties  of  all  pesticides. 
Unfortunately,  neither  the  infonation  nor  the  time  was  available  for  these 
hearings.    It  is  a  task,  however,  that  I  feel  should  be  done  and  once  it  is 
done,  articles  should  be  prepared  by  experienced  scientists  in  cooperation  with 
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Table  ].  Relative  envlronmenUl  toxicities  of  selected  pesticides. 

Cocnon  name*  Rating 

Chlorinated  hydrocarbon  Insecticides 

Aldrin  ]J»i 

Chlordane  "  Jf.J 
DOD 

DDT  ^^'^ 

Dieldrin  JJ.J 

Endrin  ]5.3 

Heptachlor  |^«5 

Kepone  |3«3 

Hean  value  13.9 

Organophosphorous  compounds 

Bensullde  (h)  f-3 

Diazlnon  (i)  g-J 

Dichlorvos  (1)  S*S 


Dinethoate  (1)  7.3 
Disulfoton  (1) 

Fenchlorpho^  (1)  J-f 

Fenltrothion  (l)  J-J 

Inidan  (1),  J-J 

Leptophos  (1)  5-| 

Kalathlon    1  J«2 

Hevlnphos  (1  9«5 
Parathlon  (t) 

Phorate  (i)  ^O'] 


Ke^n  value 


Diallate 


Mean  value 


Atrazlne 


KetHbuzIn 
Prometon 
Simazlne 
Hean  value 


8.4 


Carbawates 

A$ula«  (h)  ^  J-J 

Carbar^l  (1  7.9 

Carbofuran  (1)  'O'i 

C^cloate  jhj  g-5 


6.8 


Holinate  (h)  J.Z 
Pebulate  (h)  J- 2 


6.9 


Triazlne  herbicides 
Anetryn  J-f 


7.8 

C^anazlne  Z*, 


8.S 
6.3 
7.3 
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Table  1  (continued) 


Cannon  ntne* 

(Uting** 

Organic  acid  herbicides 

Aclfluorfen 

6.3 

Bentizon 

5.4 

BroMCll 

CO 

Oili  mmtt     SMI  1 1 

DrQwOxyni  i 

7.8 

Chlortmbefl 

4.7 

2,4-0 
Dilipon 

7  2 

4.9 

•  Olcunbo 

5  7 

Dinoseb 

8.5 

Endothall 

7.6 

Fenac 

8.6 

loxynll 

7-1 

PIclorM 

7.9 

2,4,5-T 

8.9 

Terbacll 

6,7 

iiMn  value 

7,0 

AcetanlHue  nerDiciaes 

Acetochlor 

6.7 

Alachlor 

6.6 

Butachlor 

6.8 

HetoUchlor 

6.4 

Mean  value 

6.6 

Phenylurea  herbicides 

DlufOfl 

6.7 

Fluoneturon 

5.7 

Linuron 

7.7 

Kjan  value 

6.7 

Hiscellineous  herbicides 

Anltrole 

5.4 

Buthldazole 

• 

5.9 

Chlorsulfuron 

5.0 

DCPA 

5.2 

Dichlobenll 

7.6 

Dlnltrantne 

6.5 

DIphenaAld 

6.4 

Ethalfluralln 

6.5 

Flurldone 

6.9 

Fluaz1fop*butyl 

6.4 

Glyphosate 

5.6 

Hexazlnone 

6.8 

HethAZole 

6.1 

Pyrazon 

5.6 

Tebuthluron 

7.3 

Kean  valut 

6.2 

♦h  •  herblcldt:  i  -  insecticide 

**Mi)c1mun  toxicity  ■ 

16.0; 

minlmurn  toxicity  ■ 

4.0 
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authors  of  popular  articles.   These  artic1es»  If  put  into  the  popular  press, 
would  help  to  inform  the  governmental  leaders  and  the  public  about  the 
enviroiwenral  safety  of  pesticides. 

Question  6.  Are  pesticides  having  an  adverse  effect  on  long-ranged  soil 
fertility? 

A  newspaper  article  In  the  Dallas  Hornlng-News  by  David  Hanners  siys 
that  "Pesticides  may  damage  soil,  but  farmers  forced  to  use  thefn."  The 
article  cites  Dan  Langford,  a  Tixas  cotton  and  wheat  fanner,  who  says  that 
pesticides  are  killing  the  soil.   It  cites  Ron  Carroll,  assistant  director 
of  Enviroimental  Studies  at  Baylor  University,  as  saying  that  pesticides 
way  be  seriously  damaging  the  delicate  chemical  composition  of  the  soil  and 
reducing  long-term  soil  productivity.  In  the  same  article,  Jim  Hightower, 
Texas  Agriculture  Commissioner,  states  that  pesticides  poison  the  land  and 
mess  up  Mother  Nature.   An  unidentified  entomologist  states  that  aiDOunts  of 
chemicals  have  dramatic  effect  on  the  chemical  composition  of  the  soil. 
Steven  nisch,  Assistant  Professor  of  Entomology  at  the  University  of  Cali- 
fornia at  Berkeley,  said  that  there  is  quite  a  bit  of  evidence  to  show  that 
long-'tenn  use  of  pesticides  affects  the  microorganisms  in  the  soil  and  the 
breakdown  of  organic  matter  is  changtJ.   This  article  is  typical  of  wr\y  that 
I  have  read  over  the  past  22  years.   I  have  asked  B\yself  many  times  are  these 
claims  valid?  Where  Is  the  evidence?  I  have  searched  the  literature  for 
evidence  to  backup  the  claims  stated  above  but  I  have  been  unable  to  find  ar\y 
and  I  can  only  conclude  that  the  claims  are  based  pr1m:"ily  on  speculation. 
Because  of  the  United  basic  research  on  the  long-ranged  affects  of  pesticides 
on  soil  fertility,  perhaps  the  speculation  is  Justified.  The  hundreds  of 
articles  that  I  have  examined  and  the  numerous  books  published  by  experts  in 
the  field  suggest  that  pesticides  which  are  presently  being  used  are  as  safe 
to  the  environment  as  cownonly  used  pharmaceuticals  are  to  human  health,  for 


ERIC 


319 


-20- 

tjth  examples,  nisuse  cm  lead  to  disaster,  and  proper  use  cm  leid  to  great 
benerits.  The  Urge  gaps  in  our  knowledge  of  long-ranged  affects  of  pesticides 
night  also  evenUully  lead  to  environmental  disasters  similar  in  scope  to 
the  effects  of  ODT  on  the  reproduction  of  certain  wildlife. 

Soil  fertility  is  defined  as  the  capability  of  sustaining  abundant 
plant  growth.   Thus,  chemicals  which  affect  soil  fertility  wight  affect  one 
or  Dore  of  a  number  of  processes. 

Because  they  are  normally  applied  to  soils  at  much  higher  rates,  and 
beciu€«  they  arc  generally  designed  to  affect  microbial  populations,  fungicides 
and  fumigants  generally  have  much  greater  and  lasting  effects  than  herbicides 
or  insecticides.  The  effects,  however,  are  not  Irreparable  and  soil  micro- 
bial populations  return  to  normal  after  3. or  3  months. 

ODT  and  other  chlorinated  hydrocarbon  insecticides,  and  organophosphorus 
insecticides  have  shown  little  effect  on  bacteria,  fungi  or  actincjaycetes.  In 
a  few  cases,  nitrate  production  was  decreased  slightly  but  wnonlflcation  was 
generally  stimulated.  Ho  effects  on  nodulation  of  legumes  were  observed 
except  at  excessively  high  rates  (10  to  40  times  nohnal  field  rates).  The 
organophosphorus  insecticides  normally  stimulated  soil  respiration  primarily 
because  they  provided  energy  to  soil  organisMS  which  degraded  thai. 

Few  herbicides  have  any  great  or  prolonged  adverse  effects  on  the  microbial 
component  of  the  soil.  Individual  microbial  species  are  frequently  decreased 
in  nunbers  but  the  effects  do  not  appear  to  be  permanent.  Tne  usual  decrease 
in  numbers  is  normally  followed  by  an  Increase  in  numbers.  Such  effects  are 
due  to  a  disruption  of  the  rhizosphere  and  non*rhi2osphere  organisms  by  the 
killing  of  the  vegetative  cover  followed  by  an  increase  In  microbial  population 
during  the  decowposi  tion  of  the  dead  plants.    Some  herbicides  (triflural  in,  W, 
dalipon,  2,4-0)  promote  certain  fungal  diseases  (damping  off,  wilt,  early 
blight),  and  others  (diuron,  dinoseb,  propham,  TCA.  trifluralin,  m,  dalapon) 
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suppress  certain  other  fungal  diseases  (root  rot»  wilt,  early  blight).  However, 
I  large  number  of  herbicides  stunulate  the  populations  of  the  fungus  Trichodenna 
yirlde,  a  species  which  suppresses  many  pathogenic  fungi. 

Pesticides  have  been  shown  to  affect  the  populations  of  soil  bacteria, 
fungi,  and  actlnon^ycetes,  arrmonlflcatlon.  nitrification,  d{n1tr1f1cat1on, 
and  Ng-fixation  processes,  rhizobia  and  legume  nodulatlon,  free-living  organisms, 
soil  pathogens  and  their  antagonists,  algie,  cellulolytic  activity  and  organic 
Mtter  degradation,  respiration  activity,  and  other  enzymatic  activity.  Host 
chemicals,  even  at  normal  rates,  have  sccpc  form  of  effect  on  microbial  activity. 
In  nx)St  Instances,  the  effects  noted  are  transient,  lasting  a  few  days  or  a 
few  weeks. 

It  should  be  pointed  out  that  soil  microflora  are  responsbtle  for  90t 
of  the  blolgolcal  respiration  activity  in  the  soil  and  that  these  microoranisms 
are  very  resilient.   Re-colonization  of  pesticide  treated  soils  does  eventually 
occur  in  all  cases.   There  is  little  evidence  to  show  that  pesticides  have 
produced  or  are  producing  any  long-ranged  adverse  effects  on  the  many  soil 
processes  on  which  soil  fertility  depends.   There  is  also  little  evidence  to 
show  that  they  are  not.   There  is  an  abundance  of  short-ranged  evidence  to 
show  that  the  pesticides  which  are  presently  in  use  are  not  adversely  affecting 
soil  fertility  and  offer  a  great  many  benefits  at  very  minimal  risk. 

Question  7.  How  does  pesticide  use  fit  into  agricultural  production  systems 
like  conservation  tillage  and  organic  faming? 

With  the  renewed  interest  in  conservation  tillage  (otherwise  known  as 
no-till,  mini«um-till,  and  reduced-till),  in  order  to  conserve  fuel  and  mini- 
Mize  soil  erosion  and  water  losses,  pesticides  must  fit  or  new  pesticides 
wist  be  developed  to  fit.   This  renewed  Interest  in  conservation  tillage  and 
the  use  of  good  soil  conservation  practices  is  a  step  in  the  right  direction. 
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Firmers  ought  to  be  encouriged  and  offered  financial  inducements  to  use  these 
practices  because  both  the  soil  and  agricultural  cheoicals  ought  to  be  kept 
on  the  land.   Pesticides  in  conjunction  with  other  pest  control  methods 
will  be  as  necessary  for  the  continued  production  of  crops  In  all  cropping 
systems  as  pharmaceuticals  are  for  the  continued  maintenance  of  human  and 
animal  health. 

Question  8.  What  needs  to  be  done  to  assure  that  pesticides  are  not  adversely 
affecting  the  environment? 

It  is  my  opinion  that  several  tasks  need  to  be  carried  out  to  ensure  a 
high  margin  of  safety  regarding  pesticides  and  the  enviroirsent.  First, 
industry  :^^ould  be  encouraged  to  complete  the  characterization  of  the 
chemical,  biolcjical,  and  environmental  properties  of  each  of  their  respective 
pesticides.  Second,  objective,  basic  research  on  the  long-ranged  effects 
of  pesticides  on  the  environment,  particularly  on  the  soil  microflora,  should 
be  carried  out  at  universities  and  colleges  to  assure  the  long-ranged  environ- 
mental safety  of  pesticides.   Third,  govermcntal  agencies  like  the  Environ- 
mental Protection  Agency  should  be  encouraged  to  assemble  this  Information 
into  a  handbook  somewhat  similar  to  Karel  Yerschueren*s  environmental  hand- 
book for  organic  chemicals.    Fourth,  this  information  should  be  used  to  pre- 
pare ••newsy"  articles  for  the  public  regarding  the  environmental  safety  of 
pesticides.   Fifth,  research  should  be  initiated  to  develop  a  much  more 
accurate  soil  test  on  which  to  base  pesticide  rate  recoamendations.  The  new 
test  should  thus  become  standard  in  all  soil  testing  laboratories.  The  present 
use  of  soil  organic  matter  content,  as  determined  by  differing  and  unstandard- 
ized  methods,  and  used  in  conjunction  with  soil  texutre  is  wholly  inadequate. 
A  new,  accurate  soil  test  would  assure  that  pesticides  would  be  applied  at 
optimum  rates  which  control  the  target  pest  most  economically  and  then  dissipate 
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safely.  Sixth,  university  soil  science  departments  should  be  encouraged  to 
initiate  new  research  projects  that  delve  deeply  into  the  basic  chemistry 
of  soil  hixnic  natter  and  examine  potential  benefits  from  added  organic 
substances  which  are  present  or  which  are  added  to  soils.   The  soil  organic 
natter  project  hsould  also  examine  any  benefits  which  might  be  derived  from 
the  organic  firming  philosophy.   Organic  matter  added  to  soil  has  long  been 
known  to  have  beneficial  effects  on  soil  structure,  aeration,  water  holding 
capacity  and  oihtt  soil  parameters.    Its  merits  and  costs  should  be  seriously 
examined. 


(Dr«  JerocA  Weber* •  currlculua  vlctc  !•  held 
In  the  tubcocalctee  filet.) 
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HIGHER  EDUCATION  ISSUES,  EXTENSION 
ACCOUNTABILITY,  FORMULA  CHANGE,  AND 
COMPUTER  TECHNOLOGY 


TUESDAY,  JUNE  12,  1984 


House  of  Representatives, 
Subcommittee  on  Department  Operations, 

Research,  and  Foreign  Agriculture, 

Committee  on  Agriculture, 

Washington,  DC, 

The  subcommittee  met,  pursuant  to  notice,  at  1:40  p.m.,  in  room 
1302,  LoniTworth  House  Office  Building,  Hon.  George  E.  Brown,  Jr. 
(chairman  of  the  subcommittee),  presiding. 

Present:  Representatives  Penny,  Volkmer,  Olin,  Roberts,  and 
Gunderson. 

Staff  present:  Peggy  L.  Pecore,  clerk;  William  A.  Stiles,  Jr.,  and 
Gerald  R.  Jorgensen. 

OPENING  STATEMENT  OF  HON.  GEORGE  E.  BROWN,  JR,  A  REPRE- 
SENTATIVE IN  CONGRESS  FROM  THE  STATE  OF  CALIFORNIA 

Mr.  Brown.  The  subcommittee  will  come  to  order. 

This  afternoon,  we  are  beginning  the  third  day  of  hearings  on  re- 
search, extension,  and  higher  education  in  agriculture.  Today,  the 
subcommittee  wiU  look  at  extension  and  higher  education  issues. 

The  subcommittee  has  conducted  extensive  oversight  hearings  on 
the  Cooperative  Extension  Service.  As  a  i-esult  of  past  hearings  and 
other  reviews.  Extension  developed  the  extension  in  the  1980's 
report.  The  report  provided  guidance  to  the  very  decentralized  ex- 
tension system  on  issues  of  national  concern.  This  hearing  will 
focus  on  three  outstanding  issues  from  this  report:  one,  account- 
ability and  evaluation;  two,  computer  technology  needs;  and  three, 
alternatives  for  changing  the  Federal  distribution  formula. 

Cooperative  Extension  has  placed  a  high  priority  on  improved  ac- 
countability, on  the  use  of  resources,  and  better  evaluation  of  pro- 
gram effectiveness.  The  subcommittee  needs  to  understand  the  po- 
tential and  limitations  of  the  new  accountability  and  evaluation 
system. 

^  Acquiring  computer  expertise  has  been  a  high  priority  for  exten- 
sion, both  in  the  extension  in  the  1980's  report  and  as  a  continuing 
national  bud|et  priority.  To  date,  appropriations  have  not  been 
provided  specifically  for  computer  technology  in  extension.  In  part, 
this  has  been  due  to  uncertainty  about  the  unique  role  for  exten- 
sion in  computer  technology.  Extension  must  identify  what  nobody 
else  crn  do.  The  e*  'ension  in  the  1980's  report  called  for  a  m^or 
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extension  role  in  packaging  research  findings  into  software  for 
onfarm  use.  The  possible  interactions  between  extension  and  the 
private  sector  are  complex  and  evolving.  We  will  look  particularly 
closely  at  alternatives  for  direct  electronic  transmittal  of  informa- 
tion and  decision  models  to  farmers,  either  through  an  extensi'^n  or 
commercial  videotex  system. 

We  will  also  be  interested  in  hearing  about  the  review  effort 
called  for  in  the  extension  in  the  1980's  report  to  evaluate  the  need 
for  a  revised  distribution  formula.  The  current  formula  has  been 
unchanged  for  over  two  decades.  The  primary  weights  placed  on 
farm  and  rural  population  in  the  current  formula  may  be  no  longer 
representatives  of  the  broadened  extension  mission  and  clientele. 

The  subcommittee  held  2  days  of  oversight  hearings  in  February 
on  higher  education  needs.  Today's  focus  on  higher  education  will 
serve  to  define  more  sharply  the  funding  and  information  needs  of 
the  system  if  it  is  to  meet  the  future  demand  for  human  resources. 
The  strength  of  public  research  and  extension  institutions  and  our 
private  agricultural  industry  depends  on  a  sufficient  number  of 
high-quality  graduates  in  the  food  and  agricultural  sciences. 

I  look  forward  to  a  full  discussion  of  these  issues,  both  today  and 
tomorrow  morning  when  the  USDA  policy  officials  will  testify. 

Does  any  other  member  desire  to  make  any  opening  statement? 

Mr.  Penny.  No. 

Mr.  OuN.  No. 

Mr.  Brown.  Our  first  witness  this  afternoon  will  be  Dr.  Lark 
Carter,  dean  of  agriculture  and  natural  resources,  California  Poly- 
technic State  University,  San  Luis  Obispo. 

Dr.  Carter,  we  are  very  pleased  to  have  you  here,  and  I  look  for- 
ward to  your  testimony. 

STATEMENT  OF  LARK  P.  CARTER,  DEAN  OF  AGRICULTURE,  CALI- 
FORNIA POLYTECHNIC  STATE  UNIVERSITY,  ON  BEHALF  OF 
THE  AMERICAN  ASSOCIATION  OF  STATE  COLLEGES  AND  UNI- 
VERSITIES  AND  AMERICAN  ASSOCIATION  OF  STATE  COLLEGES 
OF  AGRICULTURE  AND  RENEWABLE  RESOURCES 

Mr.  Carter.  Thank  you,  Mr.  Chairman.  Would  you  please  enter 
the  full  manuscript  of  my  testimony  in  the  record,  and  I  will  sum- 
marize some  of  the  main  points. 

I  appreciate  being  permitted  to  testify  early,  which  will  allow  me 
to  get  home  tonight  to  lake  care  of  commitments  I  have  tomorrow. 

As  you  mentioned,  I  am  dean  of  the  school  of  agriculture  at  Gal 
Poly,  San  Luis  Obispo.  Prior  to  taking  that  position,  I  served  for  1 
year  as  Assistant  Director  of  the  Office  of  Higher  Education  in  the 
Department  of  Agriculture.  Prior  to  that,  as  associate  dean,  I  was 
assistant  director  of  the  ag  experiment  station  at  Montana  State. 
This  gives  me  three  different  perspective:  land  grant,  non-land- 
grant,  and  USDA  experience. 

My  testimony  today  will  focus  primarily  on  the  issues  of  teaching 
or  higher  education  in  the  food  and  agricultural  sciences.  I  am 
pleased  to  have  this  opportunity  to  present  testimony  on  the  teach- 
ing aspects  of  providing  professionals  for  what  is  Cal  Poly's  largest 
school  and  California's  major  industry,  which  is  agriculture. 
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Teaching  is  the  No.  1  priority  at  Cal  Poly.  We  have  research  and 
we  have  service  projects,  and  our  faculty  are  involved  in  many  of 
these  things,  but  teaching  is  the  number  one  priority.  There  will  be 
about  3,700  students  in  our  school  of  agriculture  next  fall.  We  just 
graduated  over  800  this  last  Saturday.  This  makes  Cal  Poly  one  of 
the  largest  agricultural  undergraduate  programs  in  the  Nation.  I 
bring  that  to  your  attention  to  point  out  that  there  is  a  significant 
portion  of  the  agricultural  expertise  that  is  being  educated  in  this 
country  that  are  not  coming  out  of  the  land-grant  universities.  We 
certainly  think  the  land-grant  universitjr  is  extraordinarily  impor- 
tant, but  so  are  these  non-land-grant  institutions. 

Cal  Poly  is  one  of  65  of  these  institutions,  and  the  organization 
that  I  represent  here  is  AASCU,  and  the  American  Assocation  of 
State  Colleges  of  Agriculture  and  Renewable  Resources.  These  non- 
land-grant  and  land-grant  colleges  of  agriculture,  in  cooperation 
with  the  U.S.  Department  of  Agriculture,  comprise  a  vital  working 
force  of  people  with  a  very  important  mission,  and  that  mission  is 
to  develop  and  maintain  a  productive,  efficient  and  competitive 
American  agriculture. 

Title  XIV  of  the  farm  bill  recognizes  the  importance  of  the  teach- 
ing component,  along  with  research  and  extension.  I  would  like  to 
compliment  Congress,  this  last  year  for  the  fir«^  time,  for  appropri- 
ating $5  million  for  the  graduate  fellowship  program  to  attract  ca- 
pable, highly  motivated  students  into  professional  areas  in  agricul- 
ture where  human  expertise  shortages  exist. 

I  was  distressed,  however,  to  learn  that  in  the  House  markup 
this  last  week,  it  did  not  include  funding  for  this  program.  It  is  ex- 
tremely important  that,  as  revisions  are  considered  for  title  XIV  of 
the  farm  bill,  that  the  language  continue  to  include  teaching  as  an 
integral  part  of  the  legislation,  along  with  research  and  extension. 
In  addition,  it  is  essential  that  appropriate  language  be  retained, 
authorizing  funding  for  the  graduate  fellowship  program.  I  would 
also  say  that  it  is  important  that  the  language  of  this  bill  be  writ- 
ten in  such  a  way  as  to  allow  for  support  of  both  NASULGC  and 
AASCARR  institutions.  Both  groups  of  institutions  are  significant 
contributors  to  the  agricultural  expertise  pool. 

The  Joint  Council  on  Food  and  Agricultural  Sciences  assessed 
priorities  this  past  year,  and  they  established  a  string  of  about 
eight  recommended  priorities.  I  noticed  that  the  second  of  those 
priorities  was  the  scientific  expertise  development  in  the  food  and 
agricultural  sciences.  It  appears  to  me  that  the  Department  has 
really  not  very  adequately  addressed  the  No.  2  priority.  I  think  it 
deserves  more  attention. 

As  one  looks  at  priority  issues  identified  by  the  joint  council,  it  is 
apparent  that  the  need  for  continuing  education  opportunities  for 
food  and  agricultural  science  faculty  is  becoming  more  and  more 
important.  For  example,  faculty  who  came  througn  their  education- 
al training  in  1964  probablv  did  not  learn  how  to  operate  a  micro- 
computer.  In  fact,  they  probably  did  not  even  know  how  to  type  or 
operate  a  keyboard.  This  is  only  one  example  of  the  need  that 
exists  among  midcareer  faculty  members  for  gaining  new  knowl- 
edge and  skills  to  continue  to  be  effective  teachers  as  well  as  re- 
searchers or  extension  specialists.  So,  strengthening  grants  are 
going  to  have  a  greater  and  greater  potential  as  a  means  of 
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strengthening  institutional  capacities  to  respond  to  State,  national, 
and  international  needs  in  the  food  and  agricultural  sciences. 

These  grants  would  be  of  particular  importance  to  the  AASCU 
agricultural  colleges  and  universities  which  do  not  have  the  benefit 
of  the  Hatch  Act  and  the  Smith  Lever  Act  funds. 

The  Higher  Education  Programs  Office,  Science  and  Education, 
USDA,  should  be  commended  for  their  efforts  to  develop  a  much- 
needed  information  system  on  higher  education  in  agriculture.  You 
will  be  hearing  more  about  that  in  testimony  later.  Suffice  it  to  say 
that  FAEIS,  the  food  and  agriculture  education  information 
system,  will  for  the  first  time  provide  accurate  data  on  the  total 
system  of  higher  education  in  agriculture  in  the  United  States. 

The  revised  farm  bill  should  include  authorization  for  support  of 
this  type  of  service. 

I  would  like  to  address  priority  3  from  the  national  priorities  of 
the  joint  council.  The  technology  involved  in  gathering,  analyzing, 
and  disseminating  information  is  developing  at  an  extremely  rapid 
pace.  Both  resident  instruction  and  cooperative  extension  must 
become  increasingly  alert  to  the  potential  uses  of  modern  computer 
technology  and  telecommunications  for  increasing  agricultural  pro- 
ductivity and  efficiency  within  the  total  agricultural  system. 

The  development  of  this  new  technology  has  created  new  oppor- 
tunities for  higher  education  in  agriculture,  which  has  also  created 
problems  for  us  to  solve.  A  high  percentage  of  the  high  school  stu- 
dents coming  to  our  campuses  have  already  been  exposed  to  and 
have  experience  with  computers  and  are  expecting  to  acquire  more 
skills  at  the  university.  Most  universities  do  not  have  a  sufficient 
number  of  staff  with  the  expertise  that  is  needed  to  provide  this 
education. 

On  the  other  side  of  the  fence,  the  agricultural  industry  with 
which  we  work  very  closely,  both  at  the  land-grant  and  the  non- 
land-grant  institutions,  expects  us  to  come  up  with  help  for  them. 
For  ^ixample,  at  Cal  Poly,  we  recently  contracted  with  the  Califor- 
nia Milk  Advisory  Board  to  use  the  student  interns  in  the  field  to 
collect  data  and  create  a  database  for  that  board.  We  have  many 
requests  for  this  kind  of  assistance,  more  than  our  faculty  can  re- 
spond to.  We  have  the  people  with  the  expertise,  but  as  a  non-land- 
grant  university,  our  extension  funds  are  made  available  to  provide 
these  services.  We  do  the  best  we  can,  usually  on  an  overload  basis 
for  our  faculty  to  serve  these  needs.  We  turn  down  more  requests 
than  we  are  able  to  respond  to. 

At  Cal  Poly,  we  are  dealing  with  the  transition  to  the  informa- 
tion age  in  a  number  of  ways.  We  are  providing  inservice  computer 
education  programs  for  high  school  vocational  agriculture  teachers 
throughout  the  State  and  through  our  vocational  education  pro- 
grams unit,  which  is  an  oncampus  supply  house  for  visual  aids  and 
computer  programs,  we  provide  useful,  workable,  debugged  soft- 
ware for  vocational  agriculture  teachers  in  the  high  schools,  and 
for  the  agriculture  teachers  in  the  community  colleges. 

There  are  about  800  high  school  teachers  in  California  and  there 
re  55  community  colleges  that  offer  agricultural  programs  in  Cali- 
for*:ia.  So  this  is  a  fairly  sizable  operation.  The  software  has  been 
developed  in  such  a  way  that  these  teachers  are  able,  after  addi- 
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tional  training  which  we  provide,  to  teach  computer  skills  at  their 
schools. 

The  ongoing  need  is,  then,  for  the  development  of  additional  soft- 
ware that  has  been  screened  by  faculty  with  the  appropriate  exper- 
tise to  assure  that  agriculture  teachers  at  all  levels  are  able  to  ac- 
quire and  use  professionally  credible  debugged  easy-to-use  software. 

We  find  that  our  greatest  constraint  to  progress  in  the  general 
area  of  communication  technology  is  the  human  resource  con- 
straint. We  have  used  a  number  of  things:  Joint  appointments  be- 
tween the  school  of  agriculture  and  the  computer  science  depart- 
ment to  provide  joint  expertise  with  people  with  agricultural  back- 
grounds and  computer  skills.  Another  way  is  to  use  faculty  from 
the  various  agricultural  disciplines  to  teach  the  beginning  comput- 
er science  course  so  that  it  frees  the  shortage  of  people  with  the 
theoretical  skills  in  computer  science  for  the  upper  level  courses, 
and  our  people  can  teach  those  beginning  level  courses.  In  addition, 
our  faculty  are  being  encouraged  to  develop  computer  applications 
in  their  classes,  either  as  a  part  of  the  existing  courses  or  to  devel- 
op new  courses. 

It  appears  that  the  need  for  jteachers  that  are  knowledgeable 
about  computers  and  also  knowledgeable  about  agriculture  will 
have  to  be  addressed,  at  least  in  the  short  run,  by  retraining  or  ad- 
ditional training  of  the  existing  faculty. 

I  would  like  to  summarize  with  six  recommendations.  First,  I  rec- 
ommend that  language  be  retained  in  the  revision  of  title  XIV  of 
the  farm  bill  designating  the  USDA  as  the  lead  agency  in  the  Fed- 
eral Governmenc  for  agricultural  research,  extension,  and  teaching 
in  the  food  and  agricultural  sciences.  Second,  I  recommend  that 
any  revision  of  title  XIV  of  the  farm  bill  include  a  continuation  of 
authority  to  appropriate  funds  for  strengthening  grants  and  for 
graduate  fellowships  to  support  the  teaching  component  of  the  ag- 
ricultural research,  extension,  and  teaching  network.  Third,  I  rec- 
ommend that  any  revision  of  title  XIV  of  the  farm  bill  be  written 
in  such  a  way  as  to  include  AASCARR  institutions  as  well  as  land- 
grant  institutions  as  those  eligible  to  receive  support  under  this 
legislation.  Fourth,  I  recommend  that  USDA  continue  to  support 
the  development,  implementation,  and  continuation  of  the  food  and 
agricultural  education  information  system.  Fifth,  I  recommend  that 
USDA  work  cooperatively  with  the  State  research,  extension,  and 
teaching  units  to  address  the  higher  priority  issues  that  are  identi- 
fied by  the  joint  council.  Finally,  I  recommend  that  membership  on 
the  joint  council  continue  to  maintain  minimum  of  two  repre- 
sentatives from  the  AASCU  and  AASCAiJR  institutions  which  con- 
tribute so  greatly  to  the  development  of  agricultural  expertise 
across  the  Nation, 

Mr.  Chairman,  that  concludes  my  remarks.  I  would  be  happy  to 
try  to  respond  to  questions  or  comments  at  this  time. 

[The  prepared  statement  of  Mr.  Carter  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  Thank  you  very  much.  Dr.  Carter.  At  the  present 
time,  does  your  school  have  the  capability  or  does  it  try  to  track 
the  career  activities  of  your  graduates  to  determine  what  type  of 
vocation  thbj?  go  into,  whether  it  is  related  to  agriculture  or  not?  I 
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am  speaking  of  ^^our  agriculture  graduates  primarily.  Do  we  have  a 
picture  of  the  kinds  of  opportunities  available  to  tnese  graduates? 

Mr.  Carter.  I  am  not  sure  of  your  question.  Can  we  direct  the 
selection  of  the  curriculum  that  they  are  choosing? 

Mr.  Brovstn.  Do  we  have  a  way  of  following  them  after  gradua- 
tion to  determine  the  relevance  of  their  occupation  to  their  agricul- 
tural training? 

Mr.  Carter.  We  most  certainly  do.  I  think  most  institutions  do 
conduct  studies  from  time  to  time  to  determine  where  their  gradu- 
ates have  gone  and  to  give  some  kind  of  assessinent  as  to  whether 
what  they  have  learned,  what  they  were  exposed  to  at  the  universi- 
ty»  was  effective  in  meeting  their  needs.  So  it  is  possible  to  get  this 
kind  of  information. 

Mr.  Brown.  1  am  thinking  of  this  particularly  because  of  the  fact 
that  employment  in  agriculture  today  is  far  more  diverse  than  it 
may  have  been  a  few  generations  ago.  It  is  not  strictly  onfarm  em- 
ployment. There  is  a  lot  of  related  activities  in  the  overall  agricul- 
tural industry  that  can  utilize  the  skills  that  are  obtained  in 
schools  such  as  your  own.  I  do  not  have  in  my  mind  a  very  clear 
picture  of  just  what  all  these  opportunities  are  m  California,  and  at 
some  point  I  would  like  to  get  a  little  better  picture  of  that. 

Mr.  Carter.  I  would  be  happy,  as  I  am  sure  the  other  deans 
would  be  happy  also,  to  provide  mformation  on  the  diversity  of  jobs 
that  are  being  taken.  Many  of  the  jobs  that  they  are  going  to  now 
really  did  not  even  exist  15  or  20  years  ago  when  we  were  educated 
and  many  of  the  faculty  were  educated. 

Mr.  Brown.  I  noticed  last  year  in  hearings  that  we  held  out  in 
California,  there  was  a  whole  new  class  of  people  who  were  trained, 
at  least  to  some  level  of  professional  capability,  in  entomology^  and 
ware  tracking  the  incidence  of  pests  in  agriculture  in  a  fashion  I 
have  never  seen  done  before.  It  is  a  part  of  integrated  pest  manage- 
ment. 

Mr.  Carter.  This  field  of  plant  protection  is  an  area  that  is  be- 
coming extremely  important  in  our  State — and  I  think  in  other 
States,  too,  but  especially  in  California.  The  Medfly,  for  instance,  is 
an  example  of  that. 

Mr.  Brown.  Mr.  Penny,  do  you  have  any  questions? 

Mr.  Penny.  Just  a  couple  of  questions,  Mr.  Chairman. 

Dr.  Carter,  on  page  3  of  your  testimony,  you  make  reference  to 
the  fellowship  grants  totalmg  $5  million.  Do  you  have  any  idea 
how  many  fellowships  were  awarded  under  that  appropriation? 

Mr.  Carter.  Of  course,  this  is  the  first  year  that  it  will  be  made 
available. 

Mr.  Penny.  I  thought  it  was  available  in  the  current  school  year. 

Mr.  Carter.  Yes,  we  have  received  preliminary  indications  that 
proposals  will  be  due  very  soon,  and  the  decisions  will  be  made,  I 
believe,  in  August  as  to  who  they  will  go  to.  I  believe  it  is  some- 
thing of  the  magnitude  of  300  students. 

Mr.  Penny.  For  this  coming  school  year? 

Mr.  Carter.  They  will  be  selected  very  soon  for  the  next  year, 
yes.  The  appropriation  came  through  this  last  year.  It  has  taken 
this  long. 

Mr.  Penny,  Do  you  have  any  idea  what  types  of  programs  are 
going  to  be  emphasized  if  these  fellowships  are  awarded? 
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Mr.  Carter.  The  biotechnology  area  and  human  nutrition  are  ex- 
amples of  areas  where  expertise  shortages  have  been  identified. 
The  focus  will  be  to  attract  highly  qualified  people  into  these  areas 
of  shortages. 

Mr.  Penny.  Later  on  in  page  6,  you  talk  about  the  grants  that 
are  available  to  various  institutions  and  your  string  desire  to  con- 
tinue a  ffrant  process  that  allows  non-land-grant  colleges  to  get 
some  of  the  money.  How  well  are  you  doing  now  on  that? 

Mr.  Carter.  The  strengthening  grant  concept  is  in  the  language 
of  the  farm  bill  now.  It  has  never  been  provided  with  funds.  Con- 
gress has  not  seen  fit  to  provide  funds  for  strengthening  grants, 
only  for  the  fellowship  program.  What  I  was  trying  to  point  out 
here  is  that  the  potential  for  strengthening  and  the  need  for  this  is 
getting  to  be  more  and  more  important,  especially  to  the  non-land- 
grant  schools,  the  AASCU  schools.  They  do  not  have  the  support  of 
the  Hatch  Act  and  the  Smith  Level  Act  funds. 

We  also  have  to  keep  our  faculty  current  and  on  the  cutting  edge 
of  things  that  are  stimulating  and  make  them  aware  of  the  new 
developments  in  agriculture,  and  the  strengthening  grants  will  pro- 
vide all  of  us  with  this  kind  of  opportunity. 

Mr.  Penny.  Thank  you  for  those  answers,  and  I  also  want  to 
commend  you  for  the  specific  recommendations  that  you  have 
made  in  your  testimony  today.  We  get  a  lot  of  advice,  but  mcnt  of  it 
is  quite  general.  It  is  nice  to  have  some  very  pointed  recommeada- 
tions  so  that  we  can  see  precisely  what  needs  to  be  done  to  draft 
legislation  to  respond  to  the  needs  that  exist  in  this  area. 

Mr.  Brown.  Mr.  Olin. 

Mr.  Olin.  Thank  you,  Mr.  Chairman.  ^ 

Dr.  Carter,  I  have  been  told  that  Cal  Poly  has  a  rather  unique 
role  among  AASCU  schools  and  the  extension  services,  and  I 
wonder  whether  you  could  elaborate  a  little  more  on  your  exten- 
sion role  and  how  you  interact  with  the  total  California  extension 
system? 

Mr.  Carter.  We  do  not  have  a  direct  connection  with  the  Califor- 
nia Cooperative  Extension  Service.  We  work  very  closely  with 
them.  Our  faculty  have  joint-authored  articles  with  them,  because 
they  do  have  the  expertise  that  is  needed.  However,  under  present 
legislation,  it  would  take  some  different  interpretations  than  we 
have  had  up  to  this  time  to  permit  us  to  have  funded  projects  at 
Cal  Poly,  even  though  there  is  a  ^eat  deal  of  interaction.  We  just 
sponsored  with  the  local  farm  advisory— which  is  called  the  county 
agent  in  many  States— a  land-use  conference. 

So  y/e  cooperate  a  lot  and  work  togettier  as  much  as  we  can,  but 
there  is  no  connection  directly  As  it  is  presently  constituted,  it  is 
all  indirect  and  strictly  based  on  cooperation  and  mostly  at  the 
local  level.  There  is  very  little  on  the  State  level, 

Mr.  OuN.  What  type  of  extension  services  do  you  have? 

Mr.  Carter.  In  tne  sense  of  continuing  education,  we  have  a 
great  deal  of  activity.  The  example  I  gave  was  only  one.  We  work 
with  local  farmers,  not  just  in  our  area  but  throughout  the  State 
on  pest  control,  fruit  and  vegetable  production,  livestock  produc- 
tion problems,  you  name  it,  across  the  board.  Our  facidty  have 
been  called  upon,  and  they  help  if  they  can  possibly  figure  out  a 
way  of  getting  there  or  working  with  that  individual  to  provide  the 
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service.  We  encourage  that,  even  though  there  is  no  funding  mech- 
anism for  it,  because  it  keeps  them  current.  We  figure  that  if  they 
are  in  demand  by  those  people  out  in  the  field,  they  must  be  teach- 
ing the  kind  of  things  that  we  want  taught  in  the  classroom.  We 
encourage  them  to  do  consulting  for  that  reason  i  ^'-^nt  they  are 
out  with  the  industry  that  we  serve.  If  they  are  in  oemand  as  a 
consultant,  they  are  the  kind  of  person  that  we  want  in  the  class- 
room. If  they  cannot  get  consultii^  jobs,  then  we  may  wonder  a 
little  bit  about  whether  they  really  are  acceptable  to  the  industry 
with  what  they  know  and  the  expertise  they  have.  Iliey  do  not  all 
do  consulting,  but  a  very  high  percentage  of  our  people,  either  for 
nothing  or  for  pay,  do  consult  with  the  public.  We  consider  that  as 
we  work  on  promotion  and  tenure  decisions,  whether  they  are  per- 
forming a  service  function  or  not. 

Mr.  Olin.  You  comment  on  the  difficulty  you  are  having  in  get- 
ting your  staff  up  to  speed  on  computer  techniques  and  computer 
technology.  Do  you  feel  that  you  are  solving  this  problem  now,  or  is 
this  going  to  be  a  long-term  continuing  problem? 

Mr.  Carter.  I  think  we  are  solving  it  as  fast  or  faster  than  any 
of  the  other  institutions.  We  set  up  in-service  training  programs, 
special  classes,  for  our  faculty.  We  were  able  to  get  grants  from  in- 
dustry and  gifts  from  people.  I  don't  know  if  you  are  acquainted 
with  the  Selia  Farming  Corp.  It  is  a  large  farming  corporation. 
They  found  that  we  needed  some  computers,  so  they  sent  us  a 
check  so  that  we  could  buy  a  bank  of  16  computers  for  a  lab  to 
teach  our  faculty  and  our  students.  The  State  of  California,  like 
many  others,  has  been  somewhat  liniited  in  the  funding  they  have 
been  able  to  give  us.  We  did  not  feel  we  could  wait  for  State  fund- 
ing. We  went  to  the  public  and  got  our  funding  to  buy  the  comput- 
ers we  needed.  We  need  a  lot  more^  but  we  got  enough  to  get  start- 
ed. Every  student  now  has  to  take  at  least  a  beginning  course  in 
computer  science,  and  most  of  them  are  taking  much  more.  So  we 
are  getting  there,  but  we  still  have  a  long  way  to  go. 

I  would  say  that  we  still  have  a  number  of  faculty  to  get  up  to 
speed,  you  might  say,  so  that  they  are  comfortable  and  knowledgea- 
ble with  the  use  of  the  computer  and  start  to  use  it  in  their  classes. 
Well  over  half  are  now  actively  using  it  in  their  classes.  They  are 
in  some  way  using  it. 

Mr.  Olin.  Thank  you,  Mr.  Chairman. 

Mr.  Brown.  Thank  you.  Dr.  Carter,  for  your  very  helpful  testi- 
mony. 

The  next  witness  is  Dr.  Henry  Wadsworth,  representing  the  Ex- 
tension Committee  on  Operations  and  Policy. 

STATEMENT  OF  HENRY  A-  WADSWORTH,  DIRECTOR,  COOPERA- 
TIVE EXTENSION  SERVICE,  PURDUE  UNIVERSITY,  AND  CHAIR- 
MAN, EXTENSION  COMMITTEE  ON  OPERATIONS  AND  POLICY, 
ACCOMPANIED  BY  HOWARD  DIESSLIN,  EXECUTIVE  DIRECTOR, 
ECOP,NASULGC 

Mr,  Wausworth.  Thank  you,  Mr.  Chairman.  It  is  a  pleasure  to 
be  here  and  to  meet  with  you  and  the  subcommittee.  I  have  at  the 
table  ivitb  rne  Dr.  Howard  Diesslin,  who  is  the  executive  director  of 
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ECOP  and  who  has  been  very  much  involved  in  the  Compucer  Elec- 
tronic documents  for  ECOP. 

With  your  permission,  I  would  ask  that  my  complete  statement 
be  placed  in  the  record. 

Mr.  Brown.  Without  objection,  so  ordered. 

Mr.  Wadsworth.  What  we  have  been  talking  about  and  discus- 
sions we  have  had  about  extension  during  the  course  of  these  hear- 
ings in  1982  and  now  is  the  fact  that  change  is  constantly  occur- 
ring, and  it  is  something  with  which  we  must  all  deal.  The  great 
ability  of  the  extension  service  is  to  help  people  make  informed 
change — in  other  words,  make  decisions  where  they  have  a  good 
understanding  of  what  is  likely  to  happen.  That  occurs  because  of 
the  ability  to  apply  knowledge  to  the  problem,  to  disseminate  that 
knowledge  widely  among  the  people  who  will  have  problems  of  a 
like  nature,  and  to  command  the  respect  and  trust  of  those  individ- 
uals that  the  information  they  have  received  is  credible. 

As  the  State  extension  director  in  Indiana,  and  as  the  acting  di- 
rector of  the  extension  service  in  Oregon  for  7  years,  and  associate 
director  at  Cornell,  NY,  for  3  years  prior  to  that,  I  have  had  the 
opportunity  to  look  at  extension  services  fairly  intimately  iu  three 
States.  One  of  the  things  that  extension  in  the  1980's  has  brought 
forward  is  that  one  of  the  strengths  of  the  extension  service  system 
across  this  country  is  the  Federal-State-local  government  partner- 
ship, coupled  with  volunteers  at  the  local  level,  which  carries  the 
program  down  every  country  road  into  every  small  community 
across  this  great  land. 

Second,  we  find  in  extension  in  the  1980's  the  notion  of  the  great 
value  of  the  land-grant  system,  and  certainly  we  subscribe  to  that 
and  particularly  the  program  flexibility  that  we  now  have  at  the 
State  level  to  focus  our  efforts  on  needs  that  may  be  of  a  particular 
priority.  This  does  not  mean,  however,  that  we  do  not  work  on  na- 
tional needs;  it  simply  means  that  we  merge  national  needs  and 
State  needs  in  order  to  get  the  most  effective  program  combination, 
if  that  is  possible. 

Third,  in  extension  in  the  1980's,  they  focus  upon  the  research 
base,  and  clearly  that  is  what  gives  us  the  ability  to  gain  trust 
from  the  people  we  work  with.  We  do  have  knowledge  that  is  credi- 
ble. We  do  have  sources  that  we  can  draw  on.  We  do  know  how 
that  information  came  about,  and  we  can  stand  behind  it. 

One  of  the  small  concerns  that  I  have  with  the  extension  in  the 
1980's  report  is  that  they  did  not  talk  very  much  about  applied  re- 
search or  demonstration-type  research.  Previous  testimony  before 
this  committee  with  our  research  colleagues  has  documented  the 
emphasis  among  those  colleagues  on  doing  research,  which  many 
might  call  rather  basic.  Now,  we  need  that  basic  research  in  order 
to  have  the  information  that  will  be  necessary  to  compete  effective- 
ly years  ahead. 

But  having  that  basic  information  or  research  results,  the  ques- 
tion comes  up:  How  do  we  move  from  that  point  to  application  in 
the  field?  We  see  this  as  a  growing  problem,  one  which  resources 
are  going  to  have  to  be  devoted  to,  and  I  think  the  extension  serv- 
ices are  in  a  position  to  do  more  if  funds  are  provided  for  that  par- 
ticular purpose. 
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Last,  I  would  comment  briefly  on  evaluation  and  accountability. 
I  would  simply  say  to  you  that  the  extension  directors  around  this 
country  share  the  concern  about  evaluation  and  accountability  and 
I  think  have  responded  to  the  need  that  has  been  outlined  earlier. 
Administrator  Greenwood  will  probably  comment  in  more  detail  to- 
morrow. There  are  five  national  studies  underway,  covering  par- 
ticular programs,  and  there  are  in  excess  of  200  individual  State- 
by-State  accountability  efforts  underway. 

In  our  own  State,  we  are  participating  in  at  least  two  of  these 
national  efforts,  lookinj^  at  the  effectiveness  of  the  program  in  our 
own  State,  as  well  as  how  it  couples  together  with  efforts  in  other 
States  to  make  the  national  impact. 

I  would  like  to  turn  now  to  the  question  of  electronic  technology 
and  what  is  happening.  You  see  in  the  testimony  that  was  pre- 
pared a  statement  that  was  prepared  by  the  division  of  agriculture 
of  the  National  Association  of  State  Universities  and  Land  Grant 
Colleges  on  electronic  technology.  It  is  a  statement  to  which  the  ex- 
tension services  fully  subscribe.  I  think  it  is  very  clear  to  us  that  if 
we  are  going  to  be  as  effective  as  we  ought  to  be,  we  have  to  utilize 
all  the  available  technologies  to  their  greatest  abilities. 

We  work  with  people,  and  we  know  that  many  times  they  are 
asked  to  incorporate  technology  into  their  own  business  and  in 
what  they  do.  We  expect  them  to  look  at  these  technologies  and  use 
those  that  are  useful  to  them  and  help  them  get  the  job  done  most 
effectively.  I  think  we  can  ask  no  less  of  ourselves  ^o  apply  that 
same  kind  of  analysis  to  these  current  technologies.  We  believe 
that  by  applying  what  is  available,  we  will  increase  our  ability  to 
serve  our  many  clientele.  We  think  we  will  not  orly  increase  the 
numbers  of  clientele  we  will  serve,  but  we  will  increase  the  accura- 
cy of  the  information  and  ai-alysis  that  is  provided  to  them,  and  we 
will  increase  the  currentness  of  the  information  that  they  have 
available. 

The  use  of  electronic  technology  will  also  help  us  translate  re- 
search into  a  more  usable  form.  We  need  to  take  it  from  the  results 
that  come  from  the  bench  of  the  laboratory  and  put  it  in  a  form 
which  the  user  can  take  to  his  particular  business  or  enterprise 
and  apply  that  to  the  circumstances  that  he  has.  In  msmy  ways, 
this  comes  under  the  form  of  software  development  that  incorpo- 
rates elements  of  the  research  into  a  systems  type  of  information 
analysis. 

We  frankly  believe  that  we  may  be  on  the  verge  of  entering  a 
major  era  in  agriculture  in  this  country,  and  that  is  one  in  which 
management  becomes  the  crucial  element  in  the  profitability  and 
the  survival  of  agriculture.  You  will  find  a  table  at  the  end  of  the 
testimony  in  which  we  chart  m^'or  periods  in  American  agricul- 
ture. We  pose  that  as  a  question  because  we  see  thQ\possibility  that 
computers  may  well  be  the  most  important  mana^fement  tool  for 
American  agriculture  in  the  remainder  of  this  century. 

There  are  now  computer  networks.  What  I  mean  by  computer 
network  in  this  sense  is  a  network  for  every  county  office  in  the 
State  that  is  connected  with  the  State  office  of  that  extension  serv- 
ice in  about  one-quarter  of  the  States.  Other  States  are  working  on 
developing  this  kind  of  capability,  and  there  are  also  some  regional 
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cooperative  arrangements  whereby,  through  computers,  informa- 
tion is  shared  between  States. 

Hardware  has  become  a  problem  for  most  of  the  States  in 
moving  in  the  direction  of  computers.  Industry  has  changed  rapidly 
in  the  kind  of  equipment  that  is  available  and  the  capabilities  of 
that  equipment.  Most  extension  services  have  not  had  a  substantial 
amount  of  money  needed  to  make  frequent  changes  in  the  kind  of 
hardware  they  have.  Therefore,  when  they  made  that  decision, 
they  wanted  to  make  it  the  best  that  they  could  for  the  long  run. 
Some  have  procrastinated  because  they  were  concerned  about  the 
fact  that  the  equipment  might  be  out  of  date  by  the  time  they 
could  get  it  installed. 

Some  hardware  has  also  come  a  long  way,  and  one  of  the  things 
that  recent  development  in  the  hardware  mdustry  has  brought  to 
us  is  the  ability  of  various  kinds  of  hardware  to  use  different  kinds 
of  operating  systems.  This  means  that  the  opportunity  to  share  be- 
tween States  and  between  agencies  is  now  more  likely  to  occur  in 
the  years  ahead,  simply  because  of  the  kind  of  developments  that 
have  come  in  the  private  sector. 

Last,  I  would  turn  to  a  question  on  the  issue  that  you  brought  up 
in  your  opening  statement,  and  that  is  the  Smith  Lever  formula. 
As  you  noted,  the  base  formula  for  Smith  Lever  3(b)  and  3(c)  was 
established  in  1962  and  has  been  basically  unchanged  since  that 
time.  There  have  been  some  3(d)  items  that  have  been  added  in  the 
period  since  1962  with  their  own  particular  formulas. 

Following  the  1982  testimony  before  this  committee,  ECOP  did 
appoint  a  task  force  to  look  at  the  formula  funding  situation.  We 
asked  the  task  force  to  review  what  had  happened  in  the  past,  look 
at  things  as  they  saw  them  in  the  future,  try  to  be  responsive  to 
inputs  that  they  were  getting  from  a  variety  of  sources  at  that 
time,  and  come  back  to  ECOP  with  recommendations  that  they 
thought  were  appropriate.  The  task  force  then  met  in  late  1982  and 
1983,  and  they  came  back  to  ECOP  in  earlv  1983  indicating  that 
any  change  in  the  formula  ought  to  grandfather  the  current  3(b) 
and  3(c)  funds  at  their  current  levels  m  order  to  minimize  disrup- 
tion of  programs;  that  the  current  4  percent  ought  to  be  retained 
for  Federal  administration,  and  that  20  percent  ought  to  also  be  re- 
tained to  be  equally  distributed  among  all  States.  They  also  sug- 
gested that  the  guidelines  would  include  appropriately  recognizing 
total  population,  and  agriculture  as  broadly  defined. 

These  guidelines  were  accepted  by  ECOP,  and  the  task  force  con- 
tinued to  deliberate.  In  August  1983,  they  presented  their  final  rec- 
ommendations to  ECOP.  Those  recommendations  indicated  that  the 
existing  3(c)  funds,  excluding  retirement  and  penalty  mail,  should 
be  shifted  to  3(b)  and  such  funds  allocated  to  the  States  henceforth 
at  the  level  of  formula  funds  received  in  1985;  that  the  Smith 
Lever  Act  should  be  amended  to  expand  the  3(b)  section  to  allow 
the  Congress  at  which  time  they  may  choose  to  shift  3(d)  funds  to 
3(b),  with  the  allocation  then  of  each  State  henceforth  equal  to  that 
received  for  the  rest  of  the  year. 

With  respect  to  future  increases  in  Smith  Lever  3(c)  funds  after 
1985,  that  task  force  recommended  that  4  percent  of  this  go  to  Ex- 
tension Service  LSDA  for  administration  and  that  the  remainder 
be  divided,  5  percent  to  States  or  groups  of  States  for  special 
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projects,  20  percent  equally  among  all  States,  and  15  percent 
among  the  States  on  the  basis  of  cash  farm  receipts,  25  percent  ac- 
cording to  farm  population,  25  percent  according  to  rural  popula- 
tion, and  10  percent  according  to  total  population.  They  also  made 
some  recommendations  with  respect  to  how  they  thought  these  da- 
tabases could  be  developed  and  how  they  should  be  put  in  process 
and  how  often  they  should  change. 

Well,  as  you  can  well  understand,  this  discussion  of  formula 
funds  is  one  which  involves  everyone's  interest,  and  they  wanted  to 
look  at  it.  So,  following  this  presentation  in  mid-1983,  we  took  it  to 
a  discussion  of  aJl  extension  directors  and  extension  administrators 
at  the  1983  annual  meeting  of  the  extension  section  of  the  division 
of  agriculture.  The  meeting  was  so  involved  and  the  discussion  so 
intense  that  it  was  not  possible  for  us  to  reach  a  decision  at  that 
particular  time.  So  a  full  meeting  of  all  extension  directors  and  ex- 
tension administrators  was  convened  in  February  of  this  year  to 
discuss  this  issue  again. 

I  had  asked,  in  the  intervening  time,  that  the  regional  chairman 
of  each  of  the  four  directors'  groups  work  with  the  directors  in 
their  regions  to  examine  this  recommendation  and  come  back  to 
the  meeting  with  an  expression  of  the  consensus  position  of  their 
respective  groups.  This  they  did  at  the  February  meeting,  and  their 
reports  indicated  that  the  extension  directors  across  this  country 
were  about  equally  divided  in  their  support  of  the  existing  formula 
vis-a-vis  the  recommended  modification.  They  did  support  the 
transfer  of  3(d)  funds  to  3(b)  as  innovative  programs  mature. 

As  a  result  of  this,  the  consensus  of  ECOP  was  that  there  was 
not  sufficient  reason  for  us  to  press  for  a  change  in  the  formula  at 
this  time  and  in  the  1985  farm  bill.  I  think  that  if  such  a  change  is 
going  to  occur,  then  we  need  to  have  a  clearer  indication  for  all 
States  if  there  is  a  change  in  legislative  intent,  and  that  there  is  a 
strong  sentiment  by  C!ongress  and  the  executive  branch  that  such  a 
change  is  in  order.  Given  that,  I  believe  that  extension  directors 
can  work  together  to  develop  a  formula  revision  that  would  reflect 
such  guidelines. 

Mr.  Chairman,  it  has  been  my  pleasure  to  be  here  today.  I  have 
appreciated,  on  behalf  of  my  colleagues,  the  manner  in  which  these 
hearings  have  been  conducted  since  1982.  And  if  there  is  any  fur- 
ther way  in  which  I  can  be  helpful,  I  will  be  glad  to  do  so. 

[The  prepared  Statement  of  Mr.  Wadsworth  appears  at  the  con- 
clusion of  the  hearing.] 

Mr.  Brown.  Thank  you  very  much.  Dr.  Wadsworth. 

This  question  about  the  possibility  of  a  formula  change  is  one 
which  tests  the  statesmanship  of  every  extension  director.  It  would 
be  highly  unusual  if  extension  directors  could  look  at  the  formula 
without  considering  what  the  impact  would  be  on  the  distribution 
of  funds  in  their  own  State.  I  suspect  Congress  can  look  at  it  the 
same  way.  Can  we  get  beyond  that— I  will  not  say  "above"  or 
"below"  it— to  consider  the  fundamental  equities  involved  here? 
What  should  be  the  driving  force  with  regard  to  consideration  of  a 
formula  change  in  your  opinion? 

Mr.  Wadsworth.  In  my  opinion,  the  driving  force  should  be  the 
congressional  intent  for  carrying  out  the  responsibilities  as  provid- 
ed in  the  legislation. 
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Mr.  Brown.  By  that,  do  you  mean  the  congressional  intent  with 
regard  to  what  they  want  extension  to  do? 
Mr.  Wadsworth,  That  is  correct. 
Mr.  Brown.  That  seems  very  reasonable. 

Mr.  Wadsy.'orth,  As  I  read  the  discussion  that  occurred  over  the 
last  6  months,  it  seemed  to  me  that  what  was  being  asked  was,  if 
Congress  accepts  the  extension  in  the  1980's  report  as  it  was  pub- 
lished and  distributed,  does  the  new  formula  any  better  represent 
the  intent,  in  terms  of  service  to  the  people  of  this  country,  than 
the  existing  formula?  That  was  the  dialogue  that  was  occurring. 

Mr.  Brown.  As  you  are  well  aware.  Congress,  in  enacting  some 
of  the  3(d)  programs,  EFNEP  and  urban  gardening  for  example, 
was  expressing  a  view,  for  whatever  reason,  that  a  certain  amount 
of  extension  resources  ought  to  be  devoted  for  certain  types  of 
urban  programs.  I  think  you  would  agree  that  it  would  be  better  if 
the  Congress  did  not  have  to  resort  to  the  kind  of  earmarking  em- 
bodied in  the  3(d)  program  and  left  it  to  the  partners  to  develop 
their  own  priorities  within  general  guidelines.  But  if  those  general 
guidelines  do  include  service  to  an  urban  population,  then  the  for- 
mula probably  ought  to  include  some  consideration  of  urban  popu- 
lation weight,  as  the  proposed  formula  did  here.  The  question  of 
how  much  is  enough  is  something  very  difficult  to  work  out,  of 
course. 

Mr.  Wadsworth.  I  suspect  that  is  reasonable.  As  you  know, 
there  is  nothing  in  the  way  the  funds  are  distributed  now  that 
would  prevent  an  extension  director  in  that  State  from  allocating 
funds  for  those  programs  that  needed  to  be  done  in  urban  areas. 
He  has  that  flexioility  now. 

Mr.  Brown.  That  is  correct.  But  extension  directors,  very  justifi- 
ably, look  for  some  clues  or  cues  as  to  what  would  be  the  most  ap- 
propriate way  to  distribute  the  funds.  I  am  personally  convinced 
that  extension,  with  the  limited  funds  available  to  it,  cannot  under- 
take large-scale  urban  programs  unless  they  do  so  through  the 
medium  of  modern  technologies  such  as  telecommunications  or 
something  of  that  sort.  They  cannot  do  the  kind  of  one-on-one  pro- 
gramming that  we  are  accustomed  to  thinking  of  as  the  strength  of 
extension  in  connection  with  the  farm  population. 

Mr.  Wadsworth,  I  would  agree  with  that  statement.  I  think  we 
tend  in  our  State  to  look  at  it  that  we  have  programs  that  are 
proactive  and  others  that  are  reactive.  By  a  "proactive"  program,  I 
mean  that  we  have  a  definite  target  clientele  group  whom  we 
think  will  particularly  benefit  from  that  information,  and  we  un- 
dertake very  distinct  efforts  to  accomplish  that  By  "reactive"  I 
mean  we  have  information  that  people  can  use  and  they  would  find 
helpful  if  they  had  it,  and  we  provide  that  mainly  through  media 
kinds  of  events. 

Mr.  Brown.  I  personally  appreciate  the  work  that  ECOP  did  in 
connection  with  studying  this  issue,  and  it  will  be  essential  input  to 
our  deliberations  in  connection  with  next  year's  revisions  of  the 
bill. 

Mr.  Penny. 

Mr.  Penny.  Mr.  Chairman,  I  do  not  have  any  questions,  but  I  do 
want  to  thank  Mr.  Wadsworth  for  his  testimony. 
Mr.  Brown.  Mr.  Volkmer. 
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Mr.  VoLKMER.  I  pass. 
Mr.  Brown.  Mr.  Olin. 

Mr.  Olin.  Just  a  couple  of  questions,  Dr.  Wadsworth.  You  men- 
tioned that  you  have  in  Indiana  a  complete  network  of  computer 
comniunications  between,  I  take  it,  Purdue  and  the  agents  through- 
out the  State? 

Mr.  Wadsworth.  That  is  correct. 

Mr.  OuN.  How  far  along  are  you  in  developing  software  packages 
that  individual  farmers  can  use  directly? 

Mr.  Wadsworth.  In  terms  of  individual  farmers  using  softwiare 
packages,  they  cannot  do  it  on  equipment  that  they  might  possess 
on  their  own  farm  through  a  telephone  modem  to  our  computer  fa- 
cilities. They  can  come  to  the  county  extension  office  and  work 
with  that  staff  to  have  a  particular  kind  of  program  analysis,  using 
v/hatever  software  they  would  select  that  we  would  have  available, 
and  get  analysis  done  in  that  manner,  or  they  can  come  to  the 
main  campus  and  do  the  same. 

Mr.  OuN.  Are  you  doing  any  work  on  standardization  and  com- 
patibility, such  that  you  are  looking  forward  to  the  time  when  you 
could  specify  some  range  of  hardware  which  farmers  could  buy 
which  could  be  software^ompatible?  The  choices  of  this  type,  of 
course,  are  increasing  every  day. 

Mr.  Wadsworth.  This  is  a  problem  we  have  all  faced.  We  have 
decided  to  take  upon  ourselves  right  now  this  challenge  when  we 
make  the  next  change  in  hardware.  As  the  first  State  to  have  this 
complete  network  in  1978,  we  had  the  same  equipment  tha-oughout 
the  system  and  the  same  operating  system.  We  are  now  going  to 
provide  flexibility  to  our  counties  and  our  staff,  and  we  have  pre- 
scnbed  the  operating  capabilities  of  the  equipment  they  ought  to 
have  but  not  the  make  of  that  equipment.  We  have  also  specified 
some  range  of  operating  svstems.  This  gives  us  a  matrix,  and  we 
are  going  to  try  to  make  that  matrix  function,  letting  each  county 
tie  in.  It  may  be  a  county  computer,  it  may  be  one  thejr  have  them- 
selves, it  may  be  that  they  have  better  service  for  that  in  their  own 
locale  than  somewhere  else,  and  we  are  going  to  try  to  hook  all 
those  different  elements  together  and  make  it  work.  But  we  are 
just  at  the  beginning  stage  of  that. 

Mr.  Olin.  What  about  the  cooperation  in  this  respect  with  other 
States  that  have  a  similar  agricultural  application?  Does  the  vehi- 
cle exist  to  work  on  standardization  and  compatibility  on  a  broader 
front? 

Mr.  Wadsworth.  Yes.  Mr.  Diesslin,  the  executive  director  of 
ECOP,  may  want  to  comment  on  this.  We  have  in  the  north  central 
region  what  is  known  as  the  North  Central  Computer  Institute, 
and  that  is  one  of  the  m^or  purposes  of  that  institute  to  in  fact 
accomplish  just  what  you  have  described. 

Mr.  OuN.  You  would,  I  take  it,  look  forward  then  to  the  point 
where  you  might  arrive  at  a  better  capability  of  doing  some  soft- 
ware development  more  centrally— regionally  or  even  nationally? 

Mr.  Wadsworth.  I  would  look  at  that,  as  well  as  the  full  utiliza- 
tion of  software  that  is  developed  in  the  private  sector. 

Mr.  Olin.  Does  Dr.  Diesslin  have  something  to  add? 

Mr.  DiESsuN.  Just  a  brief  analogy.  Until  we  got  the  three-point 
hitch  in  farm  machinery,  you  know  how  much  incompatibility 
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there  was  from  one  equipment  manufacturer  to  another.  We  are 
still  looking  for  the  three-point  hitch  in  software.  Now,  more  and 
more,  as  individual  companies  become  dominant— obviously,  "Big 
Blue"  is  one  we  all  think  about— and  other  companies  come  on  and 
say,  "Our  software  is  compatible  with  IBM's,"  you  begin  to  move 
toward  the  so-called  "three  point  hitch"  in  software,  in  terms  of  op- 
erating systems. 

Now,  obviously,  we  have  probably  a  half  a  dozen  yet  that  are  still 
out  there  competing,  but  more  and  more  we  are  beginning  to  see 
this  narrowed  down. 

Mr.  Olin.  Thank  you  very  much. 

Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  I  would  like  to  continue  with  that.  What  informa- 
tion is  available  through  the  computer  network  that  you  have  in 
Indiana? 

Mr.  Wadsworth.  I  do  not  have  a  complete  listing  with  me.  We 
have  information  in  there  with  respect  to  fertilization,  integrated 
pest  management,  and  appropriate  kinds  of  pesticides  to  use  in  a 
particular  situation. 

Mr.  Volkmer.  As  a  generality,  are  they  data  that  have  come 
froiji  your  experiment  stations  and  from  your  research  facilities? 

Mr.  Wadsworth.  That  is  correct.  We  have  built  on  the  work  of 
our  research  colleagues  and  have  put  it  into  a  form  that  we  could 
use  it  with  the  people  who  would  be  interested. 

Mr.  DiESsuN.  They  have  at  least  60  software  programs  that  are 
specific  to  agriculture  conditions  in  Indiana  that  will  answer  specif- 
ic  types  of  management  problems,  all  the  way  from  fertilization  to 
what  you  can  pay  for  en  additional  80  on  your  present  farm. 

Mr.  Volkmer.  What  if  I  wanted  to  know  what  research  you  have 
done  as  far  as  corn  and  different  hybrids,  if  any? 

Mr.  DiESSUN.  No,  I  doubt  if  we  can  help  you  much  on  that.  We 
don*t  carry  the  library-type  information  at  this  point. 

Mr.  Volkmer.  Thank  you  very  much. 

Mr.  Brown.  The  word  "library"  ticks  me  off  a  little  bit.  When 
are  we  going  to  be  able  to  connect  all  these  computers  to  the  Na- 
tional Agricultural  Library  and  have  a  truly  integrated  system 
here? 

Mr.  Diessun.  Congressman  Brown,  I  think  we  are  beginning  to 
see  the  signs  of  some  daylight  there.  If  you  have  watched  the  ap- 
propriations to  the  National  Agricultural  Library  in  recent  years 
and  the  emphasis  that  USDA  Sqience  and  Education  is  giving  to 
this  element,  I  think  it  is  a  very  bright  spot.  I  think  we  have  the 
kind  of  leadership  in  the  National  Agricultural  Library  now  that  is 
looking  precisely  in  that  direction.  Obviously,  it  is  going  to  take 
.   some  time. 

Mr.  Brown.  Yes,  I  have  been  pleased  with  that,  too.  The  aug- 
mentation of  the  budget  has  not  been  all  that  overwhelming,  but  it 
has  been  a  comfortable  growth  so  that  it  did  encompass  some  op- 
portunity to  do  some  of  these  things. 

Mr.  Diessun.  It  is  a  lot  more  comfortable  than  extension  has 
been  in  the  last  2  or  3  years. 

Mr.  Brown.  That  is  true.  What  technology  are  you  using  for 
your  software  packages?  Is  there  a  uniform  type  of  method  that  is 
being  used? 
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Mr.  DiBssuN.  I  guess  I  would  have  to  answer  at  this  point  that 
every  State  is  kind  of  going  in  their  own  direction.  You  know,  sci- 
entists have  a  tendency  to  be  individuals,  and  the  States  are  get- 
ting some  compatibility  among  their  scientists  at  their  particular 
institution,  but  we  have  a  long  way  to  go  yet  to  get  Iowa  and 
Purdue  to  be  fully  cooperative.  I  think  the  institutes  at  Madison 
and  the  institute  now  at  Penn  State  for  the  Northeast,  and  we 
hope  the  two  that  are  coming  onboard  or  may  come  onboard  in  the 
South  and  the  West  will  give  some  impetus  to  this  over  the  next  3 
to  5  years.  We  have  a  long  way  to  go  in  that  direction  yet,  as  have 
the  multitude  of  companies  that  are  selling  software  out  here  on 
the  road. 

There  does  exist  today  the  opportunity,  however,  if  a  piece  of 
software  is  written  for  particularly  one  operating  system,  to  get  an- 
other software  package  that  will  take  that  and  translate  that  into 
another  form.  As  these  work  better  and  more  efficiently,  our  ease 
of  bridging  these  gaps  is  going  to  be  much  better  than  it  has  been 
in  tl  ^  past. 

Mr.  Brown.  Thank  you  very  much,  gentlemen,  for  your  help.  We 
appreciate  that. 

Next  I  would  like  to  call  two  witnesses  to  serve  as  a  panel:  Mr. 
Bruno  Leps,  general  manager  of  Grassroots  Videotex  System  for 
the  Eastern  United  States,  and  Dr.  Ralph  Adkins,  who  is  special 
assistant  to  the  director.  Cooperative  Extension,  University  of 
Maryland.  They  will  help  us  understand  some  of  these  systems  a 
little  bit  better.  Do  you  want  to  start,  Mr,  Leps? 

STATEMENT  OF  BRUNO  LEPS,  GENERAL  MANAGER,  GRASSROOTS 
AMERICA,  ACCOMPANIED  BY  JOSEPH  D.  COFFEY,  DIRECTOR, 
ECONOMICS  AND  PLANNING,  SOUTHERN  STATES  COOPERA- 
TIVE, INC. 

Mr.  Leps.  Thank  you,  Mr.  Chairman.  I  have  with  me  here  today 
Dr.  Joe  Coffey  from  Southern  States  Cooperative.  If  you  will,  I  will 
just  give  an  overview  of  what  our  program  is  doing  to  indicate  who 
we  are. 

Mr.  Brown.  Please  do  that.  That  will  be  very  helpful  to  us.  Any 
prepared  material  that  you  have  can  be  included  in  the  record  at 
this  point,  of  course,  and  you  handle  it  in  the  way  that  you  think 
will  be  most  helpful  to  this  subcommittee.  We  have  your  package. 

Mr.  Leps.  Thank  you.  Just  as  background.  Grassroots  America  is 
a  joint  venture  of  three  cooperatives,  Agway,  Cenex,  and  Southern 
States,  and  Videotex  America.  Videotex  America  is,  in  turn,  a  part- 
nership between  the  Times  Mirror  Corp.  out  of  California  and  Info- 
mart. 

Mr.  Brown.  Is  this  the  system  that  we  saw  demonstrated  down 
at  the  Chamber  of  Commerce  a  few  weeks  ago? 
Mr.  Leps.  Yes,  it  is,  sir. 
Mr.  Brown.  Fine.  Go  right  ahead. 

Mr.  Leps.  Informart  is,  in  turn,  a  videotex  service  company  bac^d 
in  Canada  that  started  the  Grassroots  some  2V2  years  ago. 

The  service  that  is  being  launched  here  in  the  United  States  is 
an  agricultural  videotex  service.  Maybe  I  should  just  define  video- 
tex for  you.  Wliat  we  are  looking  at  is  a  service  that  allows  a  user 
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to  access  a  databank  of  information  services  through  the  telephone 
network.  Grassroots  is  specifically  geared  to  the  agricultural  com- 
munity. In  the  launching  of  this  service,  it  was  our  feeling  that 
today  the  farmer,  as  he  becomes  more  and  more  of  an  entrepre- 
neur and  a  businessman,  needs  more  up-to-date  information,  needs 
more  tools  at  his  disposal,  more  timely  information  to  be  able  to 
run  his  business. 

At  the  same  time,  we  look  at  what  we  call  the  information-pro- 
vider community,  the  people  who  want  to  communicate  with  that 
farmer,  needing  more  cost-effective  tools  and  means  whereby  they 
can  communicate  their  information.  As  such,  at  Grassroots,  we  are 
launching  in  the  United  State  today  a  service  that  is  going  to  cost 
the  subscriber  $50  per  month,  including  2  hours  of  usage,  and  it 
will  be  $9  per  hour  thereafter. 

In  the  launching  of  our  service,  we  have  to  take  great  care  in 
making  sure  that  the  information  is  localized  to  meet  that  farmer's 
information  requirements.  As  such.  Grassroots  America,  even 
though  we  are  launching  a  national  service,  we  are  initially  going 
to  be  concentrating  in  the  States  of  Maryland,  Delaware,  Pennsyl- 
vania, parts  of  New  Jersey,  and  Virginia. 

In  developing  this  type  of  service  to  meet  the  information  needs 
of  the  farmer,  we  have  been  working  very  closely  with  extension 
people.  We  look  to  them  as  a  source  of  a  lot  of  the  information  that 
can  meet  the  needs  of  that  farmer.  As  such,  we  have  formed  an  ag- 
ricultural database  advisory  council,  which  is  comprised  of  .exten- 
sion people,  university  people,  agribusiness,  and  farmers.  This 
group  provides  input  and  provides  direction  as  to  where  we  should 
go  in  getting  information  that  is  required  to  meet  the  needs  of  the 
farmer. 

To  date.  Grassroots  America  does  not  have  any  subscribers.  We 
are  planning  to  roll  out  in  July,  and  we  are  still  looking  on  target 
for  that.  But  if  I  may  just  take  a  couple  of  minutes  to  relate  back 
to  the  Grassroots  service  in  Canada,  it  has  a  2V2  year  track  record. 
We  currently  have  some  2,000  subscribers.  We  have  very  close  co- 
operation with  universities  and  extension  people  up  there,  and  a 
recent  survey  shows  that  in  fact  80  percent  of  the  farm  community 
of  our  subscribers  felt  that  to  be  a  very  cost-effective  tool. 

[The  prepared  statement  of  Mr.  Leps  appears  at  the  conclusion  of 
the  hearing.] 

Mr.  Brown.  Did  you  say  2,000  subscribers  in  Canada? 
Mr.  Leps.  Yes,  that  is  correct. 

Mr.  Brown.  Do  you  have  an  estimate  of  what  your  market  pene- 
tration is  there  or  how  much  this  represents? 

Mr.  Leps.  In  Canada,  we  are  looking  at  10,000  to  15,000  farmers. 
In  the  United  States,  we  are  looking  over  the  next  10  years  or  so  in 
the  neighborhood  of  200,000  to  300,000  farmers. 

However,  if  I  might  just  elaborate  on  that  a  second,  I  think  there 
is  also  a  possibility  here,  even  though  individual  farmers  may  not 
have  it  in  their  home,  accessible  directly,  in  Canada  a  lot  of  the 
extension  services  have  this  service  right  in  their  offices  and  as 
such  provide  accessibility  to  these  services  to  a  much  more  general 
base  of  farmers. 
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Mr.  Brown.  I  suppose  that  where  farmers  could  get  together  and 
jointly  make  use  of  the  service,  they  could  beat  you  out  of  a  lot  of 
individual  subscriptions,  could  they  not? 

Mr.  Leps.  That  is  a  possibility;  correct. 

Mr*  Brown.  If  they  all  had  access  to  an  extension  service  office, 
which  was  convenient  for  a  few  hundred  of  them  and  they  wanted 
to  do  that,  they  could  get  the  benefit  of  the  service  with  a  mini- 
mum amount  of  outlay? 

Mr.  Leps.  That  is  correct,  Mr.  Chairman.  I  would  answer  that  by 
saying  that  the  onus  is  on  us  to  be  able  to  provide  enough  personal- 
ized types  of  services  where  the  individual  subscriber  will  want  to 
have  his  own  ID  and  password  to  get  on  the  service. 

Mr.  Brown.  Dr.  Aakins,  I  want  to  hear  from  all  of  you  before  we 
ask  questions.  You  may  proceed. 

STATEMENT  OF  RALPH  J.  ADKINS,  AGRICULTURAL  PROGRAM 
SPECIALIST  AND  SPECIAL  ASSISTANT  TO  THE  3IRECT0R, 
MARYLAND  COOPERATIVE  EXTENSION  SERVICE,  UNIVERSITY 
OF  MARYLAND 

Mr.  Adkins.  Chairman  Brown,  you  have  a  statement  on  the  Estel 
System.  We  would  like  you  to  incorporate  that  into  the  record,  and 
I  will  just  highlight  parts  of  it  briefly. 

Mr.  Brown.  We  have  this  brochure,  and  we  have  a  statement  by 
you,  yes.  Those  will  be  incorporated  into  the  record. 

Mr.  Adkins.  Thank  you.  Let  me  just  briefly  go  through  part  of 
those.  The  Estel  sjjstem  started  back  in  1982  on  a  trial  basis,  where 
we  were  attempting  to  develop  an  information-delivery  system 
based  on  the  computer  technology.  We  have  been  very  concerned 
with  problem-solving  and  office  management  and  many  other  com- 
puter applications,  but  we  felt  there  was  a  real  need  for  informa- 
tion delivery.  This  looked  like  a  good  way  to  do  it. 

We  are  operating  on  the  Eastern  Shore  of  Maryland.  We  are  cov- 
ering the  entire  Eastern  Shore  at  this  time.  We  have  two  county 
host  units:  one  on  the  lower-shore  and  one  on  the  mid-shore  area, 
serviced  by  a  State  unit  at  College  Park.  The^  unit  at  the  college 
collects  information  from  USDA,  from  the  National  Weather  Serv- 
ice, and  from  our  extension  specialists,  packages  this  all  together 
and  downloads  it  daily  to  the  county  extension  ofTces. 

The  users  in  the  county  can  access  the  computer  equipment  at 
the  county  extension  office  on  simple  videotex  terminals.  In  fact, 
that  is  what  we  started  with.  Now,  many  of  them  are  using  micro- 
computers of  all  kinds.  We  started  primarily  providing  information 
on  futures  prices.  Chicago  Board  of  Trade  prices  was  what  our 
farmers  had  the  greatest  interest  in.  At  this  stage  of  the  game, 
they  are  interested  in  fresh  market  vegetables  and  livestock  mar- 
kets. We  are  heavily  involved  in  weather  information  and  in  inte- 
grated pest  management  reports.  As  we  proceed  down  the  road,  we 
see  the  county  extension  offices  having  an  opportunity  to  input  in- 
formation into  the  system,  which  will  localize  it  and  make  it  much 
more  immediately  beneficial  to  the  county  farmers. 

We  fmd  that  the  users  of  the  Estel  System  are  not  people  who 
want  to  peruse  a  great  variety  of  information  but  primarily  have 
single  sources  of  need  that  they  are  signing  on  for.  Once  you  satisfy 
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this  need,  they  may  look  at  other  information,  but  generally  we 
have  target  groups  that  are  looking  at  specific  information. 

The  wives  of  our  farmers  were  not  one  of  the  target  groups  that 
we  started  with,  but  we  found  quickly  that  as  their  husbands  start- 
ed to  use  this  system,  they  started  to  ask  for  home  economics  infor- 
mation from  the  extension  service.  We  found  4H  information  fit- 
ting into  the  system.  We  use  it  for  a  calendar  of  events  and  these 
kinds  of  things,  to  keep  farmers  up  to  date  on  what  is  happening. 

When  we  talk  about  the  cost  of  the  system,  the  State  host  unit 
that  we  have  at  College  Park,  we  have  invested  about  $10,000  into 
this  system.  The  county  host  unit  costs  about  $14,000. 1  guess  this 
is  probably  as  good  an  example  of  public  and  private  cooperation  as 
we  have.  Almost  all  of  the  funds  in  this  come  from  the  farm  credit 
banks,  the  local  farm  bureau  groups,  to  finance  this  operation  and 
put  it  together.  The  msgor  decisions  made  in  the  county  of  financ- 
ing and  operating  the  system  are  made  by  county  advisory  groups, 
groups  of  farmers  that  decide  what  information  they  would  like  to 
see  on  it  and  how  they  would  like  to  finance  it. 

The  cost  of  the  system  to  the  grower  is  $40  per  year,  and  the 
system  is  available  24  hours  a  day,  7  days  a  week. 

Some  of  the  interesting  things  that  we  found  about  our  Estel 
users  that  you  might  find  interesting,  they  range  in  size  of  farms 
from  50  acres  to  2,000  acres.  We  are  finding  that  they  average 
about  450  acres.  Most  are  grain  farms  but  some  are  in  combination 
with  vegetables  and  broilers.  About  half  of  them  are  accessing  the 
system  with  videotex  terminals  and  nearly  half  with  microcomput- 
ers. 

We  find  that  the  most  popular  time  for  using  this  system  is  from 
4  to  6  in  the  evening,  and  that  is  about  the  time  that  the  settle- 
ment price  from  the  Chicago  Board  of  Trade  comes  in.  The  next 
most  popular  time  is  from  12  to  1.  The  length  of  time  that  they 
stay  on  system  runs  from  about  1  minute  to  30  minutes,  averaging 
about  6  minutes.  About  one-third  of  them  use  the  system  once  a 
day,  about  one-third  use  it  more  than  once  a  day,  and  about  one- 
third  use  it  three  times  a  week.  About  77  percent  of  them  operate 
the  system  themselves,  with  the  remainder  depending  jn  their 
wives,  employees,  or  other  family  members. 

Marketing  information  is  by  far  the  most  popular  information 
that  we  use.  The  weather  is  the  second  most  popular.  The  Ag  AI.I 
news  that  is  prepared  by  USDA  is  the  third  choice.  Pest  manage- 
ment is  probably  the  fourth  most  useful  information.  The  biggest 
thing  I  guess  that  our  users  tell  us  is  that  they  like  the  conven- 
ience of  this  type  of  information;  it  is  there  all  the  time. 

As  we  look  at  any  type  of  electronic  information  system,  whether 
it  is  Estel  or  Grassroots  or  anything  else,  the  first  consideration  is 
the  reliability  of  the  hardware.  I  think  in  extension  in  the  last  2 
years,  we  have  worked  to  put  together  a  system  of  hardware  and 
software  that  we  think  is  reliable,  and  it  seems  to  be  working  well 
now,  serving  about  one-third  of  the  State  of  Maryland. 

The  next  crucial  part  of  it  is  the  development  of  a  database. 
Du;lng  this  coming  year,  we  plan  to  put  microcomputers  in  all  our 
county  offices  that  have  the  capability  of  feeding  into  this  system. 
We  are  also  putting  microcomputers  into  each  oT  our  academic  de- 
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partments  that  serve  extension  to  that  they  have  the  opportunity 
for  their  specialists  to  feed  directly  into  the  system. 

We  depend  heavily  on  the  Ag  Marketing  Service  for  our  Chicago 
Board  of  Trade  .prices  and  our  vegetable  market  prices.  The  Na- 
tional Weather  Service  has  been  a  tremendous  asset  to  us  in  pro- 
viding up-to-date  county-by-county  weather  forecasts  and  special- 
ized agriculture  forecasts.  A  cooperative  project  with  them  is  pro- 
viding marine  weather  forecasts.  We  provide  weather  forecasts  up- 
dated three  times  a  day,  giving  offshore  and  high-sea  weather  fore- 
casts from  Key  West  to  Newfoundland.  This  is  not  a  product  that  is 
of  particular  interest  to  our  farmers,  but  it  is  of  interest  to  marine 
weather  users  who  work  with  the  weather  service. 

It  is  interesting,  looking  at  this  system  here  today  with  the 
Grassroots  people,  Southern  States  and  Agway  have  been  one  of 
the  long-time  traditional  cooperators  with  the  extension  service. 
We  have  a  long  history  of  working  together.  I  think  as  you  look  at 
public-private  relationships,  A^ay  and  Southern  States  have  kept 
the  Maryland  Extension  Service  informed  right  to  the  minute  of 
what  th  .  are  doing  and  what  their  goals  are  and  where  they  are 
trying  to  ^o.  We  have  exteiision  specialists  in  Maryland,  in  Dela- 
ware, and  in  Pennsylvania  who  are  serving  on  their  advisory 
boards.  We  have  Estel  Systems  set  up  in  Agway  stores,  available 
for  farmers  to  come  in  and  use  at  their  will.  Each  day.  Southern 
.States  provides  us  cash  grain  prices  from  Baltimore  and  CFER, 
Delaware,  to  go  on  the  Estel  System.  So  the  cooperation  between 
the  two  organizations  has  been  good  and  we  look  forward  to  its 
staying  that  wav. 

[The  prepared  statement  of  Mr.  Adkins  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  Thank  you  very  much^  Dr.  Adkins. 

Do  you  have  a  statement.  Dr.  Coffey? 

Mr.  Coffey.  No,  I  do  not. 

Mr.  Brown.  Do  you  have,  any  questions,  Mr.  Roberts? 

Mr.  Roberts.  I  have  a  question  for  Dr.  Adkins.  It  seems  to  me, 
with  41  subscribers,  you  are  not  growing  by  leaps  and  bounds.  Do 
you  anticipate  any  kind  of  m^'or  clientele  staning  to  subscribe? 
Why  has  the  growth  been  so  slow? 

Mr.  Adkins.  The  growth  has  been  slow,  and  it  has  been  slower 
than  we  anticipated.  I  think  the  growth  has  been  limited  by  the 
hardware  that  we  had  available  to  devote  to  the  project.  I  think  as 
we  move  forward,  we  will  see  the  growth  improve,  but  I  am  not 
looking  forward  to  an  overwhelming  number  of  people  on  this 
system  for  a  while.  I  think  it  will  be  a  slow,  measured  kind  of 
P'owth.  I  think  we  will  be  able  to  build  a  clientele  that  will  stay 
there  and  use  the  system.  But  I  do  not  really  see  it  as  a  tremen- 
dous flush  of  people  coming  into  the  system.  I  think  it  is  the  kind 
of  system  that  will  ^ow  ivith  the  same  speed  that  our  farmers 
adopt  computers.  I  think  as  they  buy  computers,  this  will  be  one  of 
the  services  that  they  will  want  with  their  computers. 

Mr.  Roberts.  In  other  words,  it  is  the  hardware — the  lack  of 
availability  of  that— or  the  farmer  going  into  the  computer  infor- 
mation business,  as  opposed  to  the  information  

Mr.  Adkins.  Probably  some  of  both.  Our  initial  limifation,  we 
think,  has  been  the  hardware.  This  coming  year,  we  are  concen- 
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trating  on  developing  a  wider  and  more  indepth  information 
system.  We  are  planning  to  put  one  of  the  host  units  on  the  College 
Park  campus  to  serve  Prince  Georges  and  Montgomery  Counties. 
We  think  when  this  happens,  we  will  develop  a  laiiger  user  group 
in  home  horticulture  areas.  We  will  see  more  recreational  boaters 
and  this  type  of  user  on  it  than  we  have  now. 

Mr.  Roberts.  What  do  y  :u  think  would  be  the  difference  between 
the  clientele  serviced  by  Grassroots  and  by  Estel?  Is  it  more  local- 
ized with  Estel? 

Mr.  Adkins.  I  would  say  this  would  be  the  major  thrust  of  the 
Estel  unit,  a  more  localized  system  than  Grassroots  perhaps  would 
provide.  Estel  would  not  have  the  global  kind  of  material  that 
Grassroots  could  provide.  I  would  see  as  information,  starts  to  flow 
in  from  county  extension  offices,  the  information  would  be  very 
local.  I  guess  I  would  see  that  is  where  we  would  dovetail  with 
Grassroots,  on  the  local  part  of  the  thing. 

Mr.  Roberts.  I  have  no  more  questions. 

Mr.  Brown.  Dr.  Adkins,  what  is  the  comparative  size  of  your 
database  with  the  Grassroots  database? 

Mr.  Adkins.  I  cannot  speak  for  the  Grassroots  in  America,  but  in 
Canada  there  probably  would  be  very  little  comparison  with  the 
size  of  the  database.  Theirs  would  be  much  larger  than  ours. 

Mr.  Brown.  It  is  my  recollection  that  you  said  you  had  some- 
thing like  80,000  pages  of  data  or  some  huge  figure? 

Mr.  Leps.  The  total  databank  available  is  closer  to  120,000  pages. 
Now,  that  includes  material  that  we  consider  to  be  part  of  lifestyle. 
The  agricultural  information  base  is  currently  45,000  pages. 

Mr.  Brown.  Mr.  Volkmer. 

Mr.  Volkmer.  I  would  just  like  to  ask  Dr.  Adkins  if  he  foresees^ 
following  on  the  question  of  the  gentleman  from  Kansas,  any  in- 
creased growth  in  the  users  of  the  Estel  system? 

Mr.  Adkins.  Yes,  we  do  see  an  increase,  and  we  see  it  spreading 
across  the  State.  We  consider  the  installation  of  computers  in  our 
county  offices  as  the  first  step  to  moving  this  across  the  State.  We 
started  on  the  Eastern  Shore.  We  have  covered  the  shore.  We  prob- 
ably will  be  working  on  the  Western  Shore  this  coming  year.  We 
see  it  continuing  to  grow. 

Mr.  Volkmer.  You  would  cover  the  State  in  about  3  years  then 
or  4  years? 

Mr.  Adkins.  I  would  say  in  the  next  2  years  we  should  have  unit 
capabilities  in  each  county. 

Mr.  Volkmer.  All  the  way  up  to  Cumberland  and  in  that  area? 

Mr.  Adkins.  Yes.  In  fact,  those  counties  are  the  counties  that 
probably  could  make  better  use  of  this  kind  of  technology  than 
many  of  the  urban  counties  because  of  the  distance  from  the  col- 
lege. This  will  allow  access  to  specialists  and  educational  programs 
much  more.  We  have  dealt  far  with  this  in  terms  of  an  informa- 
tion delivery  system,  but  I  think  the  thing  that  extension  has  to  be 
aware  of  is  that  this  is  an  educational  tool,  a  way  to  deliver  infor- 
mation that  can  be  adapted  to  existing  programs  and  used  as  an 
educational  tool,  more  than  just  an  information  delivery  system. 

Mr,  Volkmer.  To  get  to  the  educational  tool,  will  you  not  have  to 
increase  the  capability  of  your  hardware? 
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Mr.  Adkins.  Not  very  much.  We  are  not  nearly  at  the  limit  of 
the  hardware  now.  We  probably  have  been  limited  as  much  as  any- 
thing by  the  ease  of  putting  mformation  into  the  system.  It  has 
been  difficult  for  specialists  to  feed  into  a  sys '.m  that  they  do  not 
have  ready  access  to,  and  we  are  hoping  that  tbis  will  improve  this 
year.  The  specialist  can  develop  the  results  of  his  variety  plots,  sit 
down  at  his  computer  in  his  office  or  have  his  secretary  put  that 
into  the  system  and  make  it  available  across  the  State. 

Mr.  VoLKMER.  Do  you  see  your  system  as  competing  with  Mr. 
Leps? 

Mr.  Adkins.  In  the  beginning  we  did,  and  we  were  very  con- 
cerned about  that.  As  the  system  has  developed,  as  theirs  has  come 
closer  to  coming  on  line,  and  as  we  stayed  in  contact  with  them 
and  saw  what  they  were  doing,  no.  We  see  some  overlap  in  some 
areas,  but  basically  I  do  not  Delieve  they  will  be  in  competition 
with  each  other. 

Mr.  VoLKMER.  Will  I,  in  the  future,  be  able  to  use  the  same  soft- 
ware to  access  both  systems? 
Mr.  Adkins.  I  think  you  can  right  now. 

Mr.  Coffey.  I  would  like  to  comment  on  that,  if  I  might.  Mv 
name  is  Joe  Coffey,  and  I  work  for  Southern  States.  I  used  to  work 
in  the  universities.  I  see  both  universities  and  the  private  sector 
havuig  opportunities  in  this  area  and,  in  some  areas,  working  joint- 
ly. I  think  the  farmer  in  the  future  will  maybe  subscribe  to  multi- 
ple computer  services,  as  he  now  subscribes  to  multiple  magazines. 
He  may  get  the  Farm  Journal  for  one  thing,  he  may  get  The  Wall 
Street  Journal  for  another,  he  may  receive  the  Maryland  Agricul- 
tural Extension  newsletter  for  a  third  type  of  service.  So  that  is  the 
way  I  would  see  it. 

Each  one  of  these  services  will  have  certain  unique  attributes,  if 
you  will,  which  the  farmer  may  see.  The  same  computer  can  in  fact 
subscribe  or  access  these  multiple  systems. 

Mr.  VoLKMER.  He  would  just  have  to  pay  his  user  fee;  is  that  it? 

Mr.  Coffey.  That  is  correct,  just  as  you  would  when  you  sub- 
scribe to  others.  Certainly  the  Wall  Street  Journal  costs  more  than 
other  types  of  publications,  but  there  will  be  different  prices  on 
these  and  different  reasons  for  using  these  different  services. 

The  other  point  that  I  would  add  to  it  is  that  many  of  these  serv- 
ices— and  at  Grassroots,  we  anticipate  this,  that  we  will  get  into  ac- 
tually electronic  ordering,  electronic  banking,  or  at  least  opening 
the  door  for  these  kinds  of  vehicles.  So  there  will  be  more  than  just 
simply  providing  information  to  farmers.  It  is  our  anticipation  in 
the  future  that  farmers  will  actually  be  buying  and  selhng  prod- 
ucts via  their  computers.  So  it  will  be  more  than  just  simply  a 
newspaper  if  you  will;  it  will  actually  be  an  exchange  for  shoppmg. 

Mr.  VOLKMER.  The  Grassroots  program,  what  geographical  areas 
do  you  presently  cover? 

Mr.  Leps.  In  Canada,  Grassroots  covers  from  Quebec  to  British 
Columbia.  In  the  United  States,  Grassroots  America  is  being 
launched  in  Maryland,  Pennsylvania,  Delaware,  New  Jersey,  ana 
Virginia,  but  the  intent  of  that  partnership  is  to  launch  across  the 
United  States,  except  for  California,  where  there  is  another  part- 
nership called  "Grassroots  California''— very  imaginative  names— 
to  launch  the  service  in  early  1985  across  the  State  of  California. 
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Mr.  VoLKMER.  You  are  starting  East  and  you  will  move  West  and 
South? 

Mr.  Leps.  That  is  correct.  It  is  our  estimation  that  we  would  be 
rolling  out  of  our  phase  I  area  somewhere  in  the  second  quarter  of 
1985. 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman. 
Mr.  Brown.  Mr.  Gunderson. 

Mr.  Gunderson.  My  question  really  follows  up  on  something  Mr. 
Volkmer  asked  in  terms  of  duplication.  I  am  a  little  interested  in 
why  someone  would  want  both  services.  It  seems  to  me  that  even- 
tually when  both  were  fully  developed,  it  is  sort  of  an  either-or  sit- 
uation. 

Mr.  Leps.  I  do  think  you  will  find  that  as  we  develop,  there  are 
going  to  be  emphases  that  will  differentiate  these  types  of  services. 
You  cannot  be  all  things  to  all  people,  and  certainly  in  the  elec- 
tronic media  this  is  very  true.  For  instance,  in  a  service  like  Grass- 
roots, we  may  end  up  specializing,  in  certain  large  broad  market 
segments  within  the  farm  community,  such  as  grain  farmers,  such 
as  livestock  producers  or  whatever.  We  believe  there  will  be  a  lot  of 
room  foj  services  to  specialize  and  provide  even  more  localized  in- 
formation to  address  very  local  types  of  needs  in  these  types  of 
services. 

We  do  see  a  complementary  role,  and  certainly  from  our  stand- 

Soint,  from  the  Grassroots  America  standpoint,  we  are  electronic 
istributors  of  information  and  information  services.  We  do  not  in 
fact  develop  these  services.  We  are  not  creating  agricultural  exper- 
tise. We  are  very  much  depending  on  extension  research,  extension 
feedback,  and  their  contact  with  the  farm  community  to  give  us 
leadership,  to  give  us  an  exchange  of  information  tp  be  able  to 
know  wjiat  to  do>  how  to  better  meet  the  information  needs  of  the 
subsci:iber  we  are  trying  to  serve.  This  is  really  where  we  see  the 
cooperative  type  of  service.  . 

For  instance,  on  the  Grassroots  type  of  service,  you  have  a  ^road 
range  of  available  services.  There  are  what  yoil  call  "closed  user 
groups,''  which  are  small  segments  of  the  database  that  you  can 
subscribe  to  that  meet  specific  information  needs.  If  I  can  give  you 
just  a  brief  example,  when  you  subscribe  to  Grassroots,  you  have 
access  to  the  m^or  commodity  exchanges.  However,  those  commod- 
ity exchanges  currently  are  on  a  15-minute  delay.  The  broker 
wants  those  commodities  on  up  to  the  minute;  you  can  subscribe  to 
that  up-to-the-minute  information.  You  do  have  the  specific  inter- 
ests, if  you  want,  within 'that  market  that  we  see  the  various  serv- 
ices targeting  on  and  living  jointly  together. 
Mr.  VOLKMER.  Will  the  gentleman  yield  on  that? 
Mr.  GuNDiisoN.  Why  not  let  Dr.  Adkins  comment,  and  then  I 
will  yield.  ,  ,     r       .  v 

Mr.  Adkins.  For  years,  we  have  provided  information  to  the 
Southern  States  Coqperator  magazine.  This  has  been  a  very  fruitful 
way  for  us  to  get  our  exteaxsion  information  out  to  farmers,  and  I 
am  sure  we  win  provide  some  information  into  their  systeni,  just  as 
we  will  depend  on  them  for  their  Southern  States  niarketing  infor- 
mation in  our  area.  These  are  some  of  the  ways  that  we  will  work 
together.  Many  of  our  users  probably  vylll  be  smaller  users  than 
what  are  on  Grassroots.  We  will  put  a  lot  more  local  information 
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in.  One  of  the  examples  that  comes  to  mind  is  the  integrated  pest 
management  service,  where  we  have  scouts  in  the  field  reporting 
back  m  to  the  university,  with  entomologists  making  up  a  weekly 
scouting  report.  This  is  going  directly  into  the  Estel  system  right 
now  ana  is  fed  directly  back  to  the  farmers. 

Mr.  VoLKMER.  I  would  just  like  to  ask  you  a  little  hypothetical. 
You  mentioned  the  board  of  trade  information,  b'*:t  soon  it  will  be 
time  to  harvest  wheat.  In  some  places,  I  guess  they  already  are. 
Usually  in  our  area  it  is  definitely  a  cash  crop;  nobody  can  store  it 
very  well.  So  what  you  do  is,  the  farmer  gets  on  the  phone  and 
starts  calling  around  the  elevators  to  see  what  the  prices  are.  Even- 
tually, will  that  information  be  available,  and  how  would  you 
obtain  that  information  from  the  various  elevators  in  order  for 
them  to  use  it? 

Mr.  Leps.  In  the  development  of  this  electronic  publishing  indus- 
try, there  are  a  lot  of  side  businesses  that  are  evolving.  Yes,  we  are 
ar  dressing  the  local  elevator  price;  The  way  we  address  that  is  that 
there  are  small  entrepreneurial  types  of  organizations  today  that 
are  looking  for  outlets  and  new  avenues  for  publishing  that  type  of 
information.  So  in  fact,  in  Grassroots  America,  we  are  subcontract- 
ing to  a  company  that  is  going  to  hire  staff,  that  has  staff  now,  tl  it 
is  going  to  call  around  those  local  elevator  prices  so  that  it  will  be 
available  to  the  subscribers. 

Mr.  VoLKMER.  Would  the  same  thing  be  true  for  livestock  mar- 
kets then? 

Mr.  Leps.  Yes. 

Mr.  Adkins.  We  are  using  our  livestock  markets  primarily  from 
USDA,  from  the  Ag  Marketing  Service.  They  have  market  report- 
ers at  about  five  livestock  markets  that  serve  Maryland,  and  ♦^ir 
information  is  fed  in  on  the  day  of  the  sale.  The  prain  marketing 
prices,  the  cash  grain  prices,  we  have  a  secretary  in  the  local  ex- 
tension office  who  calls  four  or  five  grain  elevators  in  that  county 
each  morning  and  gets  the  daily  prices. 

Mr.  VoLKMER.  And  that  comes  hack  in  to  your  computers? 

Mr.  Adkins.  Yes. 

Mr.  GuNDERSON.  Mr  Chairman,  I  do  not  have  any  further  ques- 
tions, but  I  will  be  most  interested  in  5  years  to  see  where  all  this 
develops.  I  think  one  or  two  things  will  happen.  Either  you  are 
both  going  to  be  in  direct  competition— public  sector  versus  private 
sector— or  else  the  public  sector  role  is  going  to  become. a  very  spe- 
cialized role,  frankly,  dealing  with  information  that  is  nonprotit- 
able  to  the  private  sector.  It  seems  to  me  that  we  have  one  of  those 
two  alternatives  facing  us  in  the  future. 

Mr.  Brown.  Just  following  up  on  that,  there  is  a  large  class  of 
nonprofitable  information  which  we  call  "basic  research."  [Laugh- 
ter.] I  think  that  the  public  sector  is  going  to  continue  to  have  a 
very  strong  concern  for  that 

I  want  to  explain  one  additional  area  here,  &nd  this  has  to  do 
with  the  fundamental  role  of  extension.  Dr.  Adkins,  you  referred  to 
the  fact  that  you  expect  some  growth  in  the  large  home  horticul- 
tural users  group.  I  happen  to  live  in  northern  Virginia,  which  has 
a  very  good  extension  service  and  a  lot  of  home  horticulturalists.  I 
occasionally  use  that  extension  system  o  'ei  there.  I  will  give  you 
two  or  three  examples. 
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When  it  looks  like  we're  about  to  be  hit  with  Japanese  beetles  or 
gypsy  moths,  we  need  some  quick  information  from  extension 
about  what  is  the  best  thing  to  do.  So  we  call  up  the  extension  serv- 
ice and  after  waiting  on  the  line  for  quite  some  time,  we  frequently 
get  somebody  who  can  give  us  the  right  information.  As  another 
example,  I  had  occasion  to  wonder  why  I  CQuld  not  get  blooms  on 
my  wisterias,  so  I  called  up  to  try  and  find  but  what  was  the  best 
way  to  handle  wisteria  culture. 

I  am  wondering  if  there  is  not  a  role  for  extension  in  doing  a 
more  effective  job  of  packaging  this  kind  of  information  for  urban 
horticulturaliste  on  some  sort  of  videotape  or  some  fcheme  where 
we  could  dial  it  up,  access  ''Japanese  beetle"  for  example,  and  find 
out  what  is  the  current  status  of  the  Japanese  beetle  infestation 
and  the  proper  remedial  action  to  take.  Urban  horticulturalists 
would  probably  benefit  from  that  sort  of  thing,  and  it  would  not 
require  the  use  of  expensive  manpower  waiting  at  the  other  end  of 
a  phone  in  order  to  do  that. 

We  have  something  similar  in  the  health  field  called  Telmed, 
which  is  a  telephone  system  where  you  can  find  out  what  to  do  if 
you  think  your  kid  has  measles  or  something  like  that. 

Mr.  Adkins.  Very  definitely.  There  are  a  number  of  States  that 
are  using  home  horticulture  systems  similar  to  that,  with  a  bank  of 
telephone-taped  messages.  You  call  in  and  request  the  r^essage 
that  you  want  and  it  will  answer  those  questions.  We  think  the 
Estel  system  will  he^  '  do  that  similar  thing  in  an  urban  popula- 
tion where  you  have  a  lot  of  home  computers.  In  our  particular 
area,  we  have  a  very  high  proportion  of  people  with  personal  com- 
puters at  home. 

We  think  this  will  assist  with  that.  It  will  not  answer  the  ques- 
tion, because  in  the  spring  or  when  the  Japanese  beetles  first  hit, 
we  are  overwhelmed  with  those  kinds  of  calls.  I  do  not  think  Estel 
or  anything  else  will  keep  you  off  that  telephone  entirely.  You  will 
probably  still  have  to  wait  a  while,  but  it  will  help.  It  will  be  an- 
other v/ay  of  getting  that  information  out. 

We  think  we  can  build  up  a  bank  of  information,  very  current 
and  timely.  When  the  Japanese  beetles  are  about  to  come,  we  will 
put  that  information  in.  When  it  is  over,  we  will  take  it  out  and 
replace  it  with  something  else. 

Mr.  Brown.  By  extrapolation,  you  might  think  of  something 
similar  to  that  for  the  whole  range  of  information  that  you  might 
call  nutrition  information,  the  sort  of  thing  that  we  are  getting  out 
through  the  EFNEP  PiOgram.  So  not  only  poor  people  on  welfare 
who  have  the  benefit  of  an  EFNEP  staff  member  cculd  have  that 
kind  of  service  but  anyone  who  had  particular  questions  about  nu- 
trition or  domestic  management  problems  of  various  kind&  could 
access  that  information  and  have  it  available.  We  could  package  it 
and  distribute  it  in  a  much  more  cost-effective  way  and  to  a  wider 
audience  than,  we  are  doing  now.  Is  that  possibly  in  the  cards 
through  the  further  development  of  the  kind  of  systems  we  are 
talking  about  now? 

Mr.  Adkins.  Ahsolutely.  That  is  exactly  the  kind  of  information 
that  we  think  is  very  possible  and  has  very  much  potential  to  dis- 
tribute this  way.  We  are  using  best  food  buys  and  those  kinds  of 
things  right  now. 
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^  Mr.  Brown.  I  am  trying  to  draw  some  lines  here,  where  exten- 
sion can  utilize  its  expertise,  its  knowledge,  its  software  packaging 
capability  to  do  this  but  not  get  into  the  trap  of  trying  to  provide 
this  kind  of  direct  one-on-one  communication  with  every  person  in 
the  urban  population,  which  I  think  gets  beyond  the  realm  of  ex- 
tension and  is  ultimately  going  to  take  away  from  your  higher  pri- 
ority activities. 

You  have  helped  our  understanding  a  great  deal,  gentlemen. 
Thank  you  very  much. 

Our  next  witness  this  afternoon  is  Dr.  Ted  Hullar,  who  is  direc- 
tor of  the  Experiment  Station  at  Cornell  We  will  shift  our  perspec- 
tive i-^ere  to  encompass  research  policy  and  research  priority-set- 
ting. 

Dr.  Hullar,  we  have  your  statenient.  It  will  be  included  in  full  in 
the  record,  and  you  may  present  it  in  such  way  as  you  see  fit. 

STATEMENT  OF  THEODORE  L.  HULLAR,  DIRECTOR,  AGRICULTUR- 
AL  EXPERIMENT  STATION,  AND  DIRECTOR  FOR  RESEARCH, 
COLLEGE  OF  AGRICULTURE  AND  LIFE  SCIENCES,  CORNELL 
UNIVERSITY 

Mr.  Hullar.  Thank  you  very  much.  Congressman  Brown.  I  am 
very  pleased  to  be  here,  and  that  you  were  able  to  fit  me  into 
today  s  schedule  because  I  could  not  be  here  earlier  last  week.  I  am 
particularly  pleased  because  we  do  have  three  things  that  we  do  in 
agriculture:  we  do  extension,  we  do  instruction,  which  are  the  fea- 
tures today;  and  we  also  do  research.  I  think  it  might  be  appropri- 
ate that  there  is  at  least  one  person  here  today  speaking  about  re- 
search. 

What  I  would  like  to  do  is  discuss  two  or  three  things  and  sum- 
marize these,  which  a^e  in  my  statement.  The  first  is  to  examine 
the  kind  of  research  piugrams  that  wonld  be  nece^^sary  for  empha- 
sis and,  second,  the  ways  of  funding  those  as  we  look  to  the  year 
2OO0,  but  as  a  prelude  to  that,  to  discuss  the  role  of  universities  in 
all  of  that.  In  presenting  those  three  major  ideajj,  I  would  like  to 
focus  very  briefly  on  five  major  themes. 

First  of  all,  I  would  make  the  assertion  that  universities  are  the 
central  part— not  just  one  part— of  our  national  agricultural  re- 
search sj^stem.  S«*cond>  basic  research  is  in  fact  at  the  core  of  our 
universities  and  ought  to  be  recognized  as  such  and  nourished  as 
such.  Third,  competitive  grant  programs  are  essential  for  basic  re- 
search in  agriculture.  Fourth,  our  competitive  grant  programs  for 
basic  research  in  agriculture  must  ha\e  certain  characteristics. 
And  last,  I  would  like  to  suggest  a  series  of  recommendations  that 
more  competitive  grant  programs  are  needed  for  effective  basic  re- 
search and  graduate  training  in  agriculture. 

There  are  two  points  I  would  like  to  make  about  universities. 
The  first  is  to  recognize  that  universities  do  deal  with  all  three 
parts.  They  deal  with  research,  teaching,  and  extension.  Certainly 
^he  most  unique  element  of  that  threesome,  however,  is  that  uni- 
versities are  solely  responsible  for  the  training  and  education  of 
our  graduate  students  who  then  become  the  research  scientists  in 
our  governmental  and  industrial  laboratories  and  who  also  become 
the  faculty  in  our  universities.  That  is  a  responsibility  held  by  no 
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other  partner  in  our  national  agricultural  research  system,  and 
therefore  I  would  assert  that  this  places  special  responsibilities  on 
both  government  and  universities  to  assure  that  the  educational 
function  is  in  fact  nourished. 

I  would  certainly  point  out  that  universities  are  the  home  and 
center  for  our  cooperative  extension  programs,  thereby  bringing 
the  results  of  research  to  the  potential  users. 

Let  me,  second,  turn  to  basic  research  being  the  core  of  our  uni- 
versities. People  define  basic  research  in  various  ways.  There  are 
some  rather  standard  definitions.  Most  people  use  the  NSF  defini- 
tion and,  by  reasonabU  estimates  made  across  the  country,  it  has 
now  become  Quite  clear  that  our  universities  as  a  whole,  and  par- 
ticularly our  land-grant  universities,  wherein  we  find  our  coopera- 
tive extension  programs  and  our  agricultural  experiment  stations, 
do  about  50  or  60  percent  of  their  research  as  basic  research,  the 
rest  being  applied  and  developmental  and  some  technology  develop- 
ment. 

It  is  also  clear  that  basic  research  is  one  of  the  m^or  things  that 
fuels  the  development  engine.  It  is  the  basic  research  in  our  agri- 
cultural experiment  stations  that  infuses  our  applied  and  our  de- 
velopmental research  with  new  concepts  and  tough  questions.  It  is 
basic  research  that  provides  the  new  knowledge  that  accelerates 
our  technology  development,  and  it  is  basic  research  in  our  a^icul- 
tural  research  sector  that  will  permit  us  to  build  the  multidiscipli- 
nary  teams  with  scientists  from  outside  agriculture— a  point  that  I 
will  return  to  later— to  help  solve  the  tough  problems  ahead. 

Education  of  our  students,  as  I  mentioned,  is  the  sole  and  unique 
responsibility  of  universities.  To  be  effective,  this  education  re- 
quires research  of  all  kinds,  but  particularly  I  believe  it  requires 
basic  research,  because  it  is  that  basic  research  ttiat  provides  the 
principles  for  application. 

The  difficulty,  of  course,  comes  when  our  universities  are  asked 
to  do  frankly  mjre  things  than  they  have  the  resources  to  do.  If  we 
assert  that  they  must  do  basic  resear.:h,  we  must  also  "recognize 
that  in  the  agricultural  sector  certainly,  and  indeed  in  some  other 
sectors  as  well  but  not  to  so  large  an  extent,  they  must  also  do  ap- 
plied and  developmental  research.  That  sets  up  enormous  strains 
within  a  university,  inherent  strains.  It  is  made  more  difficult  be- 
cause, frankl),  there  bimply  are  not  enough  funds  to  do  these 
varied  jobs. 

I  would  like  to  suggest  that  one  of  the  major  elements  of  our 
Federal  responsibilities  for  agricultural  research  is  largely  missing, 
dnd  that  element  is  a  satisfactory  competitive  research  grants  pro- 
gram for  basic  research  in  agriculture.  All  of  us  know  the  history 
of  this  program.  It  started  m  1j78.  Funds  were  taken  from  the 
Hatch  funds,  and  that  made  a  certain  number  of  people  rather 
ar.gry,  to  say  the  least,  and  we  have  been  recovering  from  that  mis- 
take ever  since.  We  now  have  funds  only  up  to  the  level  of  $17.5 
million. 

For  any  person  who  comes  out  of  the  NIH  sector  or  the  NSF 
sector,  $17.5  million  is  not  a  sum  of  money  that  is  really  talked 
about  very  much.  It  is  a  small  part  of  an  overall  funding  program, 
and  that  kind  of  increase  is  very  routinely  given  to  otherwise  very 
large  programs.  In  our  sector,  we  spent  an  inordinate  amount  of 
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time  talking  about  increasing  that  a  half-milHon,  $1  million,  or  $2 
million.  The  real  j}oint  is  that  $17.5  million  does  not  begin  to  ad- 
dress the  needs  we  have,  even  in  small  sectors  of  our  agricultural 
research  business,  let  alone  addressing  the  broad  sector.  I  will  come 
to  that  ina^minute. 

You  can  read  my  text,  but  my  conclusion  is  that  it  is  absolutely 
essential  that  the  competitive  grants  program  for  agriculture  must 
be  increased  very  substantially.  There  are  several  reasons  for  this. 
One  is  that  at  the  present  time,  we  really  have  no  financial  incen- 
tives to  attract  and  hold,  the  very  best  scientists  in  the  country,  to 
hold  them  in  agriculture.  It  is  very  easy  for  them  to  go  elsewhere^ 
and  they  do  so.  In  fact,  we  are  losing  a  number  of  good  scientists. 
Second,  because  the  funding  for  the  formula  funds  has  been  in- 
creasing so  slowly— not  nearly  enough  to  keep  up  with  the  cost  of 
inflation— the  competitive  grants  can  be  seen  as  a  significant  sup- 
plement to  the  formula-funding  programs, 

Third,  and  very  interestingly,  I  believe  the  competitive-grants 
programs  can  be  viewed  as  .the  venture  capital  or  the  risk  capital 
that  one  uses  for  a  2-  or  3-  or  5-ye^r  period  to  examine  a  new  idea, 
to  determine  how  much  merit  there  is  to  that  idea,  to  determine  if 
there  are  some  new  directions,  some  new  questions.  Because  of  the 
base  funding  we  then  have  in  agriculture  through  formula  funds, 
we  have  a  capacity  of  folding  the  results  from  this  venture  capital 
into  the  formula  funds  as  well  as  the  State  funds  that  nourish  and 
support  ouc  State  agiicultural  experiment  stations. 

So  for  all  three  of  those  reasons,  it  seems  to  me  absolutely  imper- 
ative that  we  increase  very  substantially  our  competitive  grants 
program. 

What  would  be  some  of  the  characteristics  of  a  competitive 
grants  program?  I  have  listed  11.  The  first  three  would  be  charac- 
teristics that  would  apply  to  any  competitive  grants  program.  Let 
me  summarize  these  briefly. 

First  of  all,  the  competitive  grants  program  should  be  designed  to 
obtain  the  maximum  interest  from  all  competent  scientists,  regard- 
less of  original  discipline — from  all  competent  scientists,  not  just 
those  in  agricultural  experiment  stations,  not  just  those  in  land- 
grant  universities  but  those  from  universities  all  over  the  country. 

Second^  the  program  should  be  designed  to  elicit  the  most  cre- 
ative, innovative  thinking  and  analysis.  Let  me  give  an  example 
from  Cornell.  We  have  two  sets  of  scientists:  one  in  our  department 
of  animal  sciences  and  one  in  our  department  of  agronomy.  One  set 
in  animal  sciences  is  interested  in  the.preservation  of  both  embryos 
and  semen,  This  is  done  through  freezing  techniques  or  cold  tech- 
niques. The  scientist  in  agronomy  has  been  interested  in  the  physi- 
ological effects  of  harsh  cold  stress.  Those  two  scientists  have  been 
working  basically  side  by  side  for  3,  5,  or  8  years. 

Very  recently,  this  past  year,  because  of  a  program  we  installed 
at  Cornell  with  our  own  money,  those  two  scientists  have  said  they 
have  something  in  common*  »So  now  we  are  getting  the  genius, 
wisdom,  and  insight  of  a  plant  scientist  and  an  animal  scientist 
booking  at  something  called,  cryobiology.  The  ;fundamental  biologi- 
cal phenomena  are  the  same.  Now,  if  we  have  programs  that  are 
simply  designed  as  plant  programs  and  others  that  are  designed  as 
animal  programs,  we  set  up  an  absolutely  artificial  barrier  for  sci- 
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entists  like  that  getting  tog'ether  on  a  fundamental  biological  con- 
sideration, such  as  cryobiology.  ' 

Third,  even  though  we  have  mission-oriented  agencies  such  as 
the  National  Institutes  of  Health  and  the  USDA,  our  competitive 

{[rants  program  should  not  be  subsumed  to  specific  immediate  prob- 
em-type  interests  of  those  agencies;  they  must  take  a  much  longer 
perspective,  and  I  think  it  is  fair  to  say  that  the  NIH  program  has 
been  successful  in  doing  that,  and  the  USDA  program  is  becoming 
successful  in  doing  that.  I  then  go  on  to  list  eight  more  characteris- 
tics and  let  me  just  briefly  go  through  these. 

There  should  be  a  broad  array  of  grant  programs  available.  Some 
people  call  it  from  the  beginning  of  one's  career  to  the  end  of  one's 
career.  I  would  like  to  think  of  it  a  little  more  comprehensively i 
and  I  will  describe  that  in  a  minute.  Second,  v/e  ought  to  be  en- 
couraging multidisciplinary  studies.  You  have  received  testimony 
fronn  Dick  Caldecott  from  Minnesota  last  week  in  which  he  very 
adequately  lays  out  the  McKnight  experiment,  which  I  think  is 
very  exciting,  focusing  on  multidisciplinary  studies. 

I  believe  that  a  m^or  characteristic  should  be  that  all  funds  in 
this  competitive  grants  program  should  be  allocated  solely  on  a 
competitive  basis,'  without  regard  for  geographic  distribution.  To  be 
candid,  that  sometimes  scares  some  people,  but  it  is  very  easy  to 
deal  with  that.  You  simply  ask  the  question.  Do  you  mean  to  say 
you  do  not  have  scientists  at  your  university  that  can  compete? 
There  is  a  long  pause,  and  then  they  recognize  that  yes,  they  do 
have  scientists  that  can  compete.  We  all  know  that  at  every  one  of 
our  universities  there  are  a  large  number  of  scientists  that  can 
compete  with  the  very  best  across  the  Nation.  We  simply  have  to 
give  them  an  opportunity. 

Air  the  applications  should  be  investigator-initiated  and  peer  re- 
vievi^ed  with  all  scientists  in  public  and  private  uni\  ersities,  all  re- 
search institutes,  and  all  government  laboratories  eligible  to  apply. 
Lst's  see  just  who  can  get  the  grants,  and  let's  get  the  best  ideas. 
This  program  should  be  designed  to  be  complementary  with  exist- 
ing funding  programs  in  the  USDA,  NSF,  NIH,  and  other  agencies. 
It  should  have  a  mission  orientation,  just  like  NIH's  competitive 
basic  research  grants  program  has  a  mission  orientation. 

Last,  but  certainly  not  least,  a  program  like  this  must  be  added 
to,  not  taken  away  from,  existing  funding  programs  such  as  formu- 
la funds.  This  program  should  not  be  a  replacement  or  a  redirec- 
tion of  those  programs. 

Let  me  illustrate  what  I  mean  by  a  comprehensive  program,  the 
so-called  cradle-to-the-grave  phenomenon.  I  do  not  really  think 
cradle  is  too  good  a  thing  to  call  a  predoctoral  student,  and  I  do  not 
think  grave  is  a  good  thing  to  call  a  rather  mature  research  scien- 
tist, but  some  people  call  it  that,  and  at  least  it  is  mildly  descrip- 
tive. It  ought  to  start  at  the  beginning,  with  predoctoral  students. 
There  ought  to  be  competitive  fellowships  for  those;  we  should  get 
the  best  and  the  brightest  of  those.  It  ought  to  go  on  and  have  the 
same  kind  of  program  for  postdocs.  There  also  ought  to  be  training 
grants  for  establishing  and  nourishing  new  progr&ms  in  new  fields 
of  study,  such  as  cryobiology,  the  one  I  just  mentioned. 

Those  three  programs  have  been  time-tested  by  the  NIH  and  the 
NSF,  and  they  work  very  well.  There  ought  to  be  project  support  of 
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at  least  four  different  kinds.  The  first  would  be  for  young  investiga- 
tors, a  program  initiated  by  NSF  this  past  year  and  in  fact  used  in 
previous  years  by  NIH.  It  is  unfortunate  they  do  not  allocate 
enough  of  those  to  the  biological  sciences,  but  we  will  work  on  that. 

Second,  there  ought  to  be  research  grants  of  two  different  kinds: 
both  individual  grants  as  well  as  the  multidisciplinary  grants. 

The  fourth  kind  of  project  support  would  be  research,  career  de- 
velopment awards.  First  of  all,  it  recognizes  outstanding  scientists 
and  second,  there  is  enough  money  to  give  them  a  real  base  of 
stable  long-term  support  so  they  can  dig  evea  more  deeply,  into 
their  basic  research.  There  ought  to  be  program  support,  and  I  un- 
derstand that  the  Congress  and  other  agencies  are  not  overly  en- 
thusiastic about  program -support.  But  in  the  past,  it  has  proved  to 
be  very  valuable,  particularly  as  research  programs  are  being  es- 
tablished, such  as  in  the  biomedical  sciences.  I  would  assert  that 
we  need  program  support  in  the  bioagricultural  sciences  at  this 
time,  just  as  we  had  it  in  the  biomedical. 

Equipment  grants.  We  have  a  very  serious  problem  in  obsolete 
equipment  and  also  general  research  support,  such  as  the  biomedi- 
cal research  support  grarits.  And  last,  I  think  we  all  ought  to  recog- 
nize that  we  must  be  retraining  ourselves  so  that  we  should  have 
senior  postdoc  fellowship  and  senior  awards. 

Without  belaboring  this  point,  let  me  suggest  that  we  need  con- 
siderably more  competitive  research  grants  programs  than  we  have 
now.  Last  year.  Congressman,  we  talked  about  the  biotechnology 
program,  and  we  thought  it  would  be  interesting  if  that  did  proceed 
a  bit.  It  has,  and  that  is  a  beginning,  but  that  is  only  the  biology  of 
information.  Now  we  need  to  go  on  to  the  biology  of  whole  orga- 
nisms. Then  we  need  to  go  on  to  the  biology  that  is  involved  in  the 
ecology  of  our  world  and  the  environmental  systems  in  which  these 
organisms  grow.  Last,  we  must  recognize  that  there  aro  economic, 
social)  and  institutional  aspects  of  our  entire  business. 

Well,  what  would  some  of  those  numbers  be?  Last  year,  I  said 
the  number  for  biotechnology  oup^ht  to  be  $70  million,  which  was 
four  times  the  amount  of  money  in  the  USDA  competitive  grants 
program  at  that  time.  It  turns  out,  as  I  describe  in  the  testimony, 
that  this  amount  of  money  is  only  about  one-fourth  to  one-sixth  the 
amount  of  ihoney  we  need  to  deal  with  just  that  topic.  When  we 
are  dealing  with  things  like  organismal  biology  and  ecological  biol- 
ogy* we  are  clearly  up  to  much  larger  numbers.  I  have  estimated  in 
here  $100  million  per  year  for  just  the  organismal  and  ecological 
biology. 

Those  numbers  might  frighten  us  in  agriculture  because  we  are 
not  used  to  them.  They  certainly  do  not  frighten  anybody  who 
deals  with  NSF  and  NIH.  The  NSF  budget  is  well  over  $1  billion.  It 
needs  a  lot  more  in  biology.  What  better  way  to  get  money  into  bi- 
ology than  through  agricultural  research?  Lest  we  think  that  is  too 
much  money  for  the  size  of  the  sector,  let  me  simply  say  that  pres- 
ently we  are  very  significantly  urideriavestigating  and  underinvest- 
ing  in  agricultural  research.  At  the  present  time,  at  most,  we  are 
spending  just  1  to  2  percent  of  the  gross  wholesale  value  of  our 
products  for  agricultural  research.  That  b  in  comparison  to  areas 
like  the  higher  technology  indubUy,  such  as  the  chemical  indus- 
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tries  and  pharmaceuticals,  where  it  might  be  anywhere  from  5  to 
10  percent. 

But  even  more  importantly,  the  average  annual  return  on  the  in- 
vestment is  35  to  50  percent,  clearly,  the  best  buy  investment  in 
research  going.  So  I  think  the  case  is  clearly  made,  and  I  would  be 
happy  to  answer  any  questions.  Thank  you  very-much. 

[The  prepared  statement  of  Mr.  Hullar  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Brown.  Dr.  Hullar,  I  apologize  because  I  have  to  leave,  and  I 
am  turning  the  chair  over  to-Mr.  volkmer,  who  will  handle  it  very 
well.  I  want  to  thank  you  for  vour  testimony.  It  is  righfc^to  the 
point.  We  did  take  up  some  of  these  issues  last  week,  dealing  with 
the  nature  of  the  cf^mpetitive  grants  program,  the  levels  that  we 
might  find  desirabL,  and  you  have  helped  focus  some  more  light  on 
those  issues.  We  appreciate  it  very  much,  and  again  I  apologize,  for 
having  to  leave. 

Mr.  VoLKMER  [acting  chairman].  The  gentleman  from  Kansas? 

Mr.  Roberts.  Thank  ^ou  for  a  fine  statement.  I  just  think  that 
everybody  on  the  committee  and  everybody  up  here  would  probably 
appreciate  the  fact  that  you  should  have  more  money  for  basic  re- 
search. The  proposal  for  competitive  grants,  I  do  not  think  you 
would  probably  find  too  xrdch  disagreement  with  that.  But  we  do 
have  a  big  problem  up  here,  and  that  is  where  dtf  we  get  the 
money?  It  is  very  difficult  for  any  program.  All  you  have  to  do  is  go 
over  on  the  floor  and  watch  and  see  what  happens  when  you  try 
and  push  for  these  increases.  Do  you  have  any  sage  advice  as  to 
how  we  go  about  doing  this? 

Mr.  Hullar.  I  suppose  one  observation  is  that  the  amount  of 
money— let's  just  take  biotechnology,  even  the  $28.5  or  $50  mil- 
lion— that  is  not  a  very  large  percentage  of  crop  surplus  moneys. 
The  interesting  thmg  about  biotechnology,  when  we  really  find  it 
being  incorporated  fully  into  our  plant  breeding  programs,  is  that 
it  will  increase  the  efficiency,  the  cost-efficiency  of  production. 
Now,  that  may  turn  out  to  be  bringing  most  benefits  to  the  con- 
sumers, but  it  could  well  be  bringing  profit  advantages  to  the  pro- 
ducers. I  think  that  is  one  observation. 

The  second  is  that  it  seems  to  me,  we  almost  have  to  look  at  agri- 
cultural research  as  a  matter  of  national  necessity.  Agriculture  is 
the  largest  industry  in  this  country.  It  provides  a  great  deal  to  our 
balance  of  payments  in  the  export  markets.  We  are  finding  that  we 
are  under  increasing  stress  in  the  export  markets.  So  it  seems  to 
me  that  it  is  an  important  investment  for  our  national  economic 
security,  and  therefore  it  should  be  thought  about  when  one  is  set- 
ting the  budget  ceilings,  not  be  thought  about  necessarily  after  set- 
ting the  budget  ceilings.  I  think  we  really  have  to  incorporate  this 
into  those  earliest  budget  estimates,  pursuant  to  the  Dudget  re- 
forms of  Congress  in  the  past  several  years.  It  cannot  be  left  until 
later,  it  seems  to  me.  It  is  too  important. 

Mr.  VoLKMER.  I  quite  agree  that  we  need  to  maintain,  if  not  in- 
crease, basic  research,  especially  in  the  agriculture  area.  We  will 
take  that  into  serious  consideration  next  year  when  we  take  the 
legislation  up  again.  So  I  want  to  thank  you  for  being  here  today. 

Our  next  witness  is  Dr.  John  Brand,  associate  dean,  College  of 
Agriculture  and  Natural  Resources,  University  of  Connecticut.  Di*. 
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Brand,  your  statement,  along  with  all  of  the  previous  statements, 
will  be  made  a  part  of  the  record.  You  may  either  review  it  in  full 
or  summarize  it,  however  you  so  desire. 

I  am  going  to  be  leaving,  like  the  gentleman  from  California.  It  is 
not  that  we  do  not  want  to  stay  for  your  testimony;  it  is  because  we 
have  other  things  going  on  at  the  same  time.  In  a  few  minutes  I 
am  going  to  have  to  leave  and  let  the  gentleman  from  Virginia 
take  over  the  Chair.  You  may  proceed. 

STATEMENT  OF  JOHN  P.  H.  BRAND,  ASSOCIATE  DEAN,  COLLEGE 
OF  AGRICULTURE  AND  NATURAL  R^SSOURCES,  UNIVERSITY  OP 
CONNECTICUT,  AND  CHAIRMAN,  RESIDENT  INSTRUCTION  COM- 
MITTEE ON  ORGANIZATION  AND  POLICY,  DIVISION  OP  AGRI- 
CULTURE,  NATIONAL  ASSOCIATION  OF  STATE  UNIVERSITIES 
AND  LAND  GRANT  COLLEGES 
Mr.  Brand.  Thank  you,  Mr.  Chairman. 

In  addition  to  being  associate  dean  of  the  College  of  Agriculture 
and  Natural  Resources  at  the  University  of  Connecticuf;,  I  am  also 
chairman  of  RICOP,  the  Resident  Instruction  Committee  on  Orga- 
nization and  Policy  of  NASULGC,  the  National  Association  of 
State  Universities  and  Land  Grant  CoUeges. 

I  am  pleased  to  accept  your  invitation  to  comment  upon  critical 
higher  education  issues  facing  the  food  and  agricultural  science 
and  education  system.  The  members  of  the  resident  instruction  sec- 
tion join  me  in  expressing  appreciation  to  this  committee  for  in- 
cluding higher  education  in  the  scope  of  these  oversight  hearings, 
and  I  welcome  this  opportunity  to  provide  testimony  to  comple- 
ment that  which  I  gave  on  February  7. 

The  joint  council,  in  its  report  fiscal  year  1985  Priorities  for  Re- 
search, Extension,  and  Higher  Education,  a  report  to  the  Secretary 
of  Agriculture,  recommended  8  national  priorities  from  24  that  had 
been  recognized.  Scientific  expertise  development  was  ranked 
second  in  ttieir  recommendations.  Basic  biotechnology  research  was 
given  the  highest  priority.  It  is,  therefore,  not  unexpected  that  the 
higher  education  concerns  of  RICOP  deal  largely  with  issues  associ- 
ated with  the  development  of  the  food  and  agricultural  sciences. 

RICOP*s  concerns  regarding  the  academic  community's  capabil- 
ity to  provide  the  Nation's  food  and  agricultural  scientists,  manag- 
ers, and  technical  professionals  stem  Jrom  eight  basic  issues.  One, 
the  decline  in  scientiflc  literacy  of  high  school  students;  two,  the 
fact  that  students  entering  colleges  of  agriculture  have  been  dem- 
onstrating lower  SAT  scores,  while  those  going  into  schools  of  engi- 
neering are  increasmg;  three,  by  1991,  we  may  expect  20  percent 
fewer  individuals  of  college  age;  four,  a  shortage  of  college  gradu- 
ates with  expertise  in  food  and  agricultural  sciences  is  predicted 
throughout  this  decade;  five,  oi.going  federally  sponsored  graduate 
fellowship  programs  in  the  physical  and  health  sciences  have  been 

![uite  instrumental  in  attracting  top  scientific  talent.  As  a  result, 
bod  and  agricultural  sciences  graduate  programs,  are  finding  it  in- 
creasingly difficult  to  attract  top-quality  students. 

Of  the  approximately  1,000  doctoral  degrees  awarded  in  the 
United  States,  about  38  percent  are  awarded  to  foreign  aliens,  of 
which  only  1  percent  remain  in  this  country.  In  the  next  decade. 
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we  will  experience  unusually  high  numbers  of  retirements  of  col- 
lege of  agriculture  faculty.  Eight,  colleges  of  agriculture  have  expe- 
rienced a  serious  _terioration  of  their  capacity  to  educate  highly 
qualified  scientists  and  professionals.  Inadequate  investments  for 
faculty,  facilities,  and  equipment  have  seriously  eroded  program 
quality. 

In  an  effort  to  address  these  issues,  RICOP  has  strongly  support- 
ed the  food  and  agricultural  sciences  national  needs  graduate  fel- 
lowships, which  Dr.  Carter  had  mentioned  previously  in  his  testi- 
mony. We  had  recommended  an  appropriation  of  $10  million  for 
fiscal  year  1985.  These  fellowships  represent  a  dedicated  and  com- 
mitted program  for  increasing  agricultural  scientific  expertise  in 
priority  specialization.  We  continue  to  believe  that  these  superior 
fellowships  of  $15,000  will  give  us  a  competitive  edge  in  efforts  to 
attract  high-achieving  students. 

However,  it  is  often  argued  that  significant  proportions  of 'USDA 
funds,  purported  at  times  to  be  as  high  as  25  percent,  provided 
through  State  agricultural  experimental  stations  at  land-grant  uni- 
versities, give  adequate  redress  to  expertise  shortages  and  negate 
the  need  for  graduate  fellowships.  However,  I  believe  the  evidence 
fails  to  support  this  contention. 

I  have  included  in  my  testimony  a  table  showing  assistantship 
and  fellowship  support  funds  for  graduate  students  in  agriculture 
and  natural  resources  provided  through  State  agricultural  experi- 
ment stations  at  land-grant  institutions..  The  figures  reveal  that  in 
1983.  3,729  graduate  students  received  support.  However,  the  fund 
support  averaged  only  0.36  of  every  full-time  equivalent  graduate 
student.  These  data  are  based  upon  a  joint  RICOP-ESCOP  gradu- 
ate student  survey  taken  in  the  fall  of  1983. 

If  a  comparison  is  made  of  the  dollars  of  Federal  support  distrib- 
uted through  State  agricultural  experiment  stations  with  the  total 
fiscal  year  appropriations  in  each  fund  source,  it  is  revealed  that 
relatively  small  proportions  of  allocated  USDA  funds  are  directed 
to  graduate-student  support.  In  fiscal  year  1983,  $149.3  million  of 
Hatch  funds  were  appropriated;  only  about  $8.2  million  were  pro- 
vided for  graduate  student  support— 5.5  percent.  In  the  area  of 
competitive  grants,  it  amounts  to  3.3  percent.  The  last  category 
should  read  "competitive  grants.*' 

Only  an  average  of  4.3  percent  of  the  appropriated  funds,  includ- 
ing Hatch,  renewable  resources,  Mclntire-Stennis,  animal  health, 
and  CSRS  special  grants,  and  competitive  grants  are  directed  to 
graduate-student  support  through  agricultural  experiment  stations. 
It  should  be  noted,  however,  that  some  USDA  funds  are  distributed 
through  research  units  other  than  agricultural  experiment  sta- 
tions. 

Unless  a  part  of  the  research  funds  are  dedicated  specifically  to 
graduate  student  support,  there  is  no  assurance  that  USDA 
funds — whether  they  be  Hatch,  Mclntire-Stennis,  or  renewable  re- 
sources—will in  fact  be  utilized  to  attract  and  support  graduat3 
students,  nor  is  there  any  assurance  that  the  array  of  critical  ex- 
pertise shortage  areas  will  be  addressed.  The  justification  for  a  con- 
tinuing strong  program  of  food  and  agricultural  sciences  national 
need  graduate  fellowships  remains  clear  and  viable. 
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We  believe  continued  appropriations  are  needed  to  enable  this 
program  to  achieve  its  stated  objectives. 

Assistant  Secretary  O.G.  Bentley,  in  an  article  "Forces  Reshap- 
ing Agricultural  Research  in  Educational  Institutions,"  published 
by  the  Farm  Foundation,  commented  upon  emerging  trends  that 
will  affect  agriculture's  future.  The  one  trend  he  commented  upon 
was  the  recognition  that  agricultural  manpower  is  crucially  impor- 
tant to  the  security  and  well-being  of  this  country.  Our  colleagues 
must  take  aggressive  leadership  in  recruiting  qualified  undergradu- 
ates and  expanding  graduate  education. 

We  believe  the  Graduate  Fellowship  Program  is  responsive  to 
this  call  for  action.  Evidence  continues  to  mount  each  year  that  we 
are  going  to  have  serious  shortages  of  food  and  agricultural  gradu- 
ates. RICOP  has  recently  reported  that  in  1983,  enrollment  at  the 
baccalaureate  level  dropped  another  6.i  percent,  and  those  contin- 
ued reductions  are  expected  in  the  future. 

Dr.  Dwayne  Suter,  associate  dean  at  Texas  A&M  and  coordinator 
of  the  FAEIS  program  which  has  been  supported  by  higher  educa- 
tion program  unit  funds  from  science  and  education  has  recently 
issued  a  preliminary  analysis  of  isxpected  retirements  of  food  and 
agricultural  faculty.  This  data  represents  75  percent  of  the  1862 
land-grant  colleges.  A  normal  retirement  rate  might  be  that  14  per- 
cent of  the  faculty  in  a  5-year  period  would  be  retiring.  The  evi- 
dence shows  that  m  the  next  5-year  period,  we  may  see  retirement 
rates  far  exceeding  this. 

In  general  animal  science,  21.2  percent  are  eligible  for  retire- 
ment. In  animal  breeding  and  genetics,  26.7  percent;  dairy  process- 
ing, 28  percent;  plant  breeding  and  genetics,  a  key  point  in  the  new 
biotechnology,  20.6  percent.  In  climatology  and  meteorolo^,  an  ex- 
ceedingly important  science  to  agriculture,  30.4  percent  of  the  fac- 
ulty are  eligible  to  retire  in  the  next  5  years.  These  rates,  again, 
stem  primarily  from  the  greater  than  normal  hiring  that  took 
place  in  the  post-World  War  II  years,  and  these  figures  do  not  re- 
flect the  great  number  of  vacancies  that  currently  exist. 

There  is  growing  evidence  that  supports  Dr.  Bentley's  trend  pre- 
diction that  society  would  increasingly  recognize  that  agricultural 
mindpower  is  crucially  important  to  the  security  and  well-being  of 
this  country.  The  program  of  the  American  Association  for  the  Ad- 
vancement of  Science,  at  its  national  meeting  in  New  York,  had  a 
panel  that  addressed  the  question  of  shortages  of  agricultural  sci- 
entists as  a  scenario  for  the  future.  Speakers  included  Dr.  Bentley, 
who  talked  on  Federal  responsibilities;  Dean  Kunkel  from  Texas 
A&M  who  talked  on  projected  needs;  Mr.  Roland  Hendrickson,  the 
vice  president  of  Pfizer  and  president  of  the  firm's  agricultural  di- 
vision, who  presented  a  talk  on  agricultural  scientists  for  the  21st 
centuty,  an  industry  perspective.  Dr.  Lawrence  Boger,  president  of 
Oklahoma  State  University,  was  prepared  to  deliver  a  talk  on  the 
capacity  of  U.S.  colleges  and  universities  to  prepare  agricultural 
scientists  for  the  future,  but  was  unable  to  attend  because  of  flight 
complications. 

I  feieve  some  of  their  quotes  would  be  of  interest.  Dr.  Bentley 
indicated,  "Clearly,  the  strength  of  U.S.  science  " 

Mr.  OuN  [acting  chairman].  Excuse  me.  Dr.  Brand.  I  was  just 
wondering  whether  it  might  not  be  appropriate  for  us  to  receive 
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the  report  with  these  quotations  and  read  them  separately.  If  yoa 
could,  sumniarize  the  conclusions  you  reached  from  them,  if  you 
don't  mind. 

Mr.  Brand.  I  will,  sir.  I  think  the  quotes  indicate  that  there  is  an 
awareness  in  the  academic,  and  Government,  and  industry  that 
there  is  a  need  to^maintain  a  steady  flow  of  students  from  the  un- 
dergraduate level  through  the  graduate. 

Your  committee  asked  how  title  XIV  might  be  amended  to  en- 
courage State  or  private  matching  of  higher  education  grants.  We 
believe  the  extant  language  is  sufficient  to  permit  such  matching. 
Section  1417  does  provide  for  competitive  and  noncompetitive 
grants,  and  they  may  be  made  without  regard  to  matching  funds. 
The  innovative  proposals  are  forthcoming,  can  be  forthcoming,  and 
I  think  I  would  like  to  comm  ^nt  a  bit  further  about  that  to  indicate 
that  we  have  taken  steps. 

I  have  indicated  various  recommendations  for  title  14  changes, 
and  I  won't  go  into  those.  I  would  indicate  that  the  proposed  addi- 
tion to  section  1402  is  taken  from  the  joint  council's  summary,  and 
I  think  that  statement  would  indicate  a  greater  awareness  of  the 
recognition  of  the  vital  need  for  human  capital. 

The  committee  has  also  asked  what  USDA  can  do,  even  without 
special  appropriations,  to  disseminate  the  results  of  curriculum-fac- 
uity-development  efforts.  These  two  activities  are  part  of  the 
projects  that  have  been  instituted  by  USDA's  higher  education  pro- 
gram unit.  They  have  been  designed  to  assure  a  steady  supply  of 
trained  scientists.  I  have  listed  the  various  projects  that  have  been 
funded.  The  publication  for  high  school  science  teachers  is  a  CAST 
publication  directed  to  science  teachers.  The  Student-Recruitment 
Program  is  designed  to  attract  urban  students  into  agricultural  sci* 
ences,  and  that  is  supported  at  Ohio  State.  The  FAEIS  Program 
will  be  discussed  by  Dr.  Suter  at  Texas  A&M.  Another  pro-am  in 
faculty  development  is  headed  by  Dean  Campbell  at  the  University 
of  Illinois,  and  Dr.  Goecker  at  rurdue  has  received  support  from 
the  higher  edu  ation  programs  unit  to  develop  a  national  network 
project  to  attract  and  develop  excellent  scientists.  Again,  it  is 
aimed  at  the  high  school  level  to  attract  students  to  recognize  the 
challenges  and  the  opportunities  that  exist  in  agriculture. 

Another  project  that  I  am  vitally  concerned  with  is  the  under- 
graduate curriculum  assessment  and  development  project.  This 
project  stems  from  an  assessment  in  1982  in  which  mdustry  and 
academic  leaders  determined  that  a  key  priority  item  was  the  ren* 
ovation,  the  modification,  and  improvement  of  agricultural  curricu- 
la. An  assessment  was  made  of  tne  needs,  and  the  areas  in  which 
course  development  is  being  pursued  are  courses  in  agricultural 
systems  analysis,  problem-sdvmg,  ethical  and  public  policy  aspects 
of  domestic  and  international  agricultural  systems,  and  leadership 
development. 

The  project  on  curriculum  assessment  was  funded  initially  with 
a  $40,000  grant  from  the  higher  education  programs  unit.  Since 
then,  we  have  received  additional  funds  from  the  Exxon  Founda- 
tion and  the  R.J.  Reynolds  Tobacco  Co.  The^e  are  matching  funds 
that  were  not  a  prerequisite  to  the  original  grant  from  USDA. 
These  funds  now  nave  become  seed  money.  We  are  now  currently 
attempting  to  raise  $2  million  in  additional  fundb,  and  we  have  re- 
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ceived  considerable  encouragement  from  Pfizer  Corp.  in  our  efforts 
to  gain  that  additional  funding. 

Those  funds  will  -be  used  in  each  of  these  course  areas  to  develop 
course  materials,  to  conduct  faculty  training  sessions,  and  to  evalu- 
ate the  effectiveness  of  those  materials.  A  6-week  training  program 
will  be  established  in  each  of  the  areas  to  train  faculty  from  both 
land-grant  institutions  and  non-land-grant  institutions. 

Workshops,  conferences,  training  sessions,  and  publications  will 
be  some  of  the  methods  used  to  disseminate  information  from  these 
projects.  In  some  instances,  funds  have  Been  established  and  have 
been  set  aside.  In  others,  we  will  have  to  seek  industrv  support, 
and  we  are  optimistic  that  we  can  receive  them.  We  will  also  uti- 
lize forums  such  as  the  RICOP  meetings,  NASULGC  meetings,  in- 
dustry conferences,  and  regional  conferences  to  disseininate  the  in- 
formation, using  meetings  that  are  part  of  the  agricultural  commu- 
nity's way  of  disseminatm^  information. 

It  should  be  noted  that  it  is  not  likely  that  we  would  be  at  this 
stage  of  development  in  interest,  awareness,  and  cohimitment  to 
the  solution  Df  the  expertise-shortage  problem  if  it  had  not  been  for 
the  funding  that  has  come  from  the  Higher  Education  Program 
unit  These  seminal  projects  do  promise  a  considerable  payback  on 
investment.  However,  acadeni;?,,  industry,  the  States,  Congress,  and 
USDA  must  recognize  thai  Federal  support  under  section  1417  will 
be  necessary  to  develop  comprehensivie  strengthening  programs 
that  will  address  the  needs  for  faculty  development,  curriculum  im- 
provement, student  recruitment,  and  equipment  and  facilities  im- 
provement. 

Dean  Charles  Hess,  when  he  testified  before  the  House  Commit- 
tee on  Science  and  Technology,  commented  upon  the  difficulty  of 
maintaining  laboratories  and  mtatrumentation  to  keep  up  with  in- 
dustry. He  noted  that  in  biotechnology,  venture  capital  is  flowing 
into  firms  to  move  into  biotechnology.  But  he  emphasizes  that  the 
equipment  needs  are  ^eat  at  the  university  level,  not  only  for  re- 
search where  it  is  critical  to  attract  and  retain  scientists  of  the 
highest  caliber,  but  is  equally  important  in  the  training  of  under- 
graduate and  graduate  students.  At  some  point,  we  must  renovate 
and  improve  teaching  laboratories  within  our  institutions. 

In  response  to  this  need  and  at  the  bequest  of  the  joint  council's 
higher  education  committee,  RICOP  is  developing  a  task  force  in 
cooperation  with  AASCARR  and  representatives  of  other  food  and 
agricultural  organizations  to  develop  supporting  evidence  for  con- 
gressional support  of  strengthening  grants.  This  report  would  par- 
allel the  Human  Capital  Shortages  brochure,  which  I  know  you  are 
familiar  with,  which  became  the  basis  for  our  drive  to  receive  fund- 
iug  ior  the  competitive  fellowships. 

Congress  has  designated  USDA  as  the  lead  agency  in  the  Federal 
Government  for  the  food  and  agricultural  sciences  and  emphasized 
teaching  as  a  direct  mission  of  the  Department.  The  Department 
must  provide  leadership  to  bear  upon  the  threat  of  human  capital 
shortages.  Certainly,  tnis  leadership  must  be  shared  by  academia 
and  industry.  However,  the  Department  can,  through  its  influence, 
serve  as  a  coordinator  and  a  catalyst  to  bring  about  awareness,  un- 
derstanding, and  action,  and  the  Secretary's  challenge  forum  is  an 
excellent  example  of  what  can  be  done.  The  pilot  projects  of  the 
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higher  education  program  unit  are  other  examples  that  have 
brought  together  academicians,  Government  leaders,  and  business- 
men in  a  common  cause,  the  improvement  of  higher  education  in 
the  food  and  agricultural  sciences. 

I  would  like  to  recognize  that  the  progress  that  has  been  made 
has  stemmed  largely  from  two  professionals  and  one  secretary  in 
the  higher  education  program  unit  in  science  and  education.  Cer- 
tain projects  such  as  the  FAEIS  project  are  just  beginning  to  bear 
fruit.  We  would  hope  that  the  Department  will  recognize  the  need 
to  continue  to  support  the  further  development  of  tfiis  project  and 
others  generated  to  enhance  the  Nation's  food  and  agricultural  sci- 
ence teaching  programs. 

We  cannot  presume  that  the  availability  of  sufficient  numbers  of 
highly  trained  and  talented  scientists,  managers,  and  technical  pro- 
fessionals will  continue  unless  we  provide  support'  and  incentives  to 
bring  about  that  result.  RICOP  stands  prepared  and  ready  to  work 
cooperatively  with  other  members  of  the  agricultural  community. 

Thank  you,  Mr.  Chairman.  I  would  be  pleased  to  answer  any 
questions. 

[The  prepared  statement  of  Mr.  Brand  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  OuN.  Thank  you.  Dr.  Brand,  for  a  very  complete  statement. 
Mr.  Roberts,  do  you  have  any  questions? 
Mr.  Roberts.  Yes,  Mr.  Chairman. 

I  would  like  to  thank  Dr.  Brand  for  a  very  fine  and  comprehen- 
sive statement,  especially  the  specific  recommendations  you  made 
on  behalf  of  RICOP  to  the  amendments  of  title  XIV.  I  can  assure 
you  that  members  of  the  subcompiittee  will  be  going  over  those  rec- 
ommendations with  a  fine-tooth  comb.  With  the  leadership  of  the 
chairman  in  the  field,  which  is  second  to  none,  we  will  be  taking 
them  very  seriously. 

I  would  like  to  be  the  devil's  advocate  here,  just  for  a  brief 
moment.  I  am  barkening  back  to  yoiir  statement  on  page  2,  where 
you  go  down  a  chicken-little  kind  of  thing  with  regard  to  agricul- 
tural scientists  and  agricultural  professionals  and  people  involved 
in  agi-iculture,  which  I  can  assure  you  is  next  to  motherhood  in  my 
country,  and  my  land-grant  institution.  You  say  more  or  less  that 
they  are  not  as  bright,  and  they  are  not  as  manv,  and  thev  are  not 
as  motivated,  and  they  are  not  as  well  educated.  Other  than  that, 
we  are  doing  fine. 

Is  there  any  other  reason  you  can  think  of?  I  have  a  pet  theory 
on  this,  and  I  am  leading  up  to  it.  there  any  other  factor  here 
that  you  see  playing?  I  am  a  little  concerned  about  why  our  people 
are  scoring  lower  on  SAT  tests  and  things  of  this  nature  in  regard 
to  agriculture. 

Mr.  Brand.  I  think  it  is  not  because  we  do  not  have  some  very 
extremely  talented  people  within  our  colleges  of  agriculture;  we  do. 
But  the  facts  do  indicate  that  the  qualit]^  of  students,  based  on  SAT 
scores,  has  declined.  I  think  it  is  a  question  that  we  have  fewer  stu- 
dents that  are  of  college  age.  There  is  considerable  opportunity  in 
fields  such  as  engineering  and  business.  The  salaries  are  very  high 
in  those  fields,  especially  in  engineering.  I  think  e  are  faced  with 
the  difficulty  that  society  has  not  provided  suff  lent  information, 
and  this  includes  not  only  academic  institution  i  but  industry  and 
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Government,  to  make  parents  and  students  aware  of  the  opportuni- 
ties. 

A  large  segment  of  the  population  is  not  aware  of  the  challenges, 
the  career  opportunities,  that  exist  in  agriculture.  There  are  still 
too  many  people  that  think  of  agriculture  as  farming  and  ranching. 
The  ons  quotation  from  Dean  Kunkel  is  on  the  fact  that  the  Na- 
tional Merit  Scholarship,  when  it  refers  to  agriculture,  only  defines 
farming  and  ranching.  It  is  an  honorable  profession  with  great  op- 
portunity, but  it  has  

Mr.  Roberts.  I  am  not  too  sure  about  that  great  opportunity. 

Mr.  Brand.  I  think  there  still  are  opportunities' in  farming,  but  I 
think  for  a  great  number  of  students— in  tht  State  of  Connecticut, 
we  have  less  than  4  percent  of  our  freshmen  that  have  had  an  agri- 
cultural background— but  probably  80  percent  find  employment  in 
jobs  related  to  the  food  and  agricultural  industries.  In  science  and 
education,  there  are  opportunities. 

Mr.  Roberts.  But  isn't  that  where  the  money  is?  I  think  that  in 
large  part  we  are  suffering  from  a  farm  income,  a  cash  flow,  a 
credit  crisis  all  throughout  agriculture  on  the  producer's  sid6,  and 
people  are  finding  much  higher-paying  jobs  elsewhere. 

Mr.  Brand.  At  the  time  m  the  seventies  when  there  was  consid- 
erable media  coverage  of  the  concern  about  environmental  qdality 
and  a  return-to-the-earth  movement,  we  had  a  tremendous  increase 
throughout  the  United  States  in  the  number  of  students  that  en- 
tered the  plant  science  field  and  renewable  natural  resources.  I  at- 
tribute, in  large  measure,  the  great  increase  in  enrollment  within 
those  fields  because  of  the  tremendous  media  coverage  of  the  ^prob- 
lems within  those  areas  and  the  need  to  correct  them  That  affects 
high  school  guidance  counselors>  but  more  importantly  it  educates 
parents  who  are  still  the  one  group  that  influences  what  students 
do  beyond  high  school  if  they  go  college.  It  is  not  the  guidance 
counselor,  it  is  the  parents.  If  the  parents  recognize  that  there  are 
opportunities,  and  either  encourage  or  do  not  dissuade  a  student, 
they  will  pursue  agricultural  careers. 

But  they  need  the  information.  They  must  understand  the  oppor- 
tunities, and  that  is  one  reason  why  the  CAST  publication,  going  to 
high  school  science  teachers  and  high  school  libraries,  is  one  v/ay,  a 
small  wav,  of  bringing  some  information  to  the  public  in  whic^i 
they  can  be  better  ihformed. 

Mr.  Roberts.  I  am  all  for  the  CA£T  information.  I  think  that  is  a 
very  worthwhile  thing.  As  a  strong  supporter  of  CAST,  I  think  it  is 
just  an  outstanding  effort  in  that  regara. 

But  getting  back  to  my  pet  theory,  the  answer  from  you  should 
be  yes  by  the  way.  Is  it  not  a  case  that  as  of  today,  with  the  *way 
things  are  in  agriculture  and  more  or  less  with  people  go^rig  to^ 
school  for  4  years,  that  there  is  a  tendency  on  the  part  {  lOple 
wjio  are  mtyofing  in  these  courses  to  go  out  in  fact  and  gef  a  job, 
and  that  they  are  more  inclined  to  do  that  as  of  today  than  per- 
haps they  were  back  in  the  seventies,  and  that  part  of  the*  answer 
to  this  question  is  then  how  can  We  reopen  that  back  door  to  fur- 
ther study? 

This  subcommittee  has  explored  this  issue  to  a  great  degree — and 
I  must  admit,  this  is  my  pet  theory,  ^o  that  is  why  I  am  saying  that 
the  answer  is  yes.  I  think  one  of  your  efforts  here,  and  a  very  sue- 
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cessful  effort,  is  your  campaign  to  raise' funds  from  private  indus- 
try, which  you  are  doing.  It  seems  to  ine  that  if  a  graduate  can  get 
paid  X  dollars  ,  as  opposed  to  what  thoy  can  face  going  back  to 
school  for  another  2,  4,  or  6  years,  they  are  going  to  get  paid  x  dol- 
lars. We  need  to  encourage  them  to  come  in  through  the  back  door 
to  further  that  education. 
Now,  am  I  off  base,  or  am  I  on  point? 

Mr.  Brand.  We  certainly  are  losing  students  that  have  degrees 
at  the  baccalaureate  level  in  agricultural  engineering  or  agri:ultur- 
al  mechanics.  It  is  very  difficult  to  persuade  those  students  to  go  on 
for  a  master's  degree,  because  they  have  the  same  opportunities  as 
engineering  students:  very  high  initial  salaries  to  enter  those  disci- 
plines. The  sanae  thing  holds  in  nutrition.  I  was  spealdng  with  my 
nutritional  sciences  departinent  head.  We  are  losmg  students,  ex- 
tremely qualified  students,  at  the  end  of  the  baccalaureate  degree. 
They  are  getting  jobs,  they  are  marrying,  they  want  to  go  back  to 
school,  but  they  cannot  go  back  to  school  with  a  husband  and  a 
child  or  

Mr.  Roberts.  With  all  due  respect,  you  are  not  going  to  stop  that 
by  having  the  parents  read  something  about  the  environment  in 
the  newspapers.  How  widespread  is  the  industry  interest  in  this? 
Are  you  finding  industry  as  vitally  interested  in  this? 

Mr.  Brand.  We  are  finding  that  there  are  key  leaders  among  the 
agricultural  business  leadership  that  are  interested.  The  support  is 
coming  slowly,  but  we  have  just  started  our  campaign.  We  feel  we 
have  enough  support  in  all  the  projects  that  I  have  described  that 
have  been  supported. 

Mr.  Roberts.  Pardon  me  for  interrupting.  You  made  a  statement 
here  in  the  back  part  of  your  testimony,  I  think  it  was  page  17,  in 
regard  to  the  lack  of  up-to-date  equipment.  Do  we  have  enough  tax 
breaks  to  private  industries  to  donate  these  kinds  of  equipment  to 
our  laboratories  and  things  of  this  nature?  I  think  we  ought  to  ex- 
plore all  sorts  of  ways  to  get  industry  more  involved  in  this  process. 

Mr.  Brand.  I  think  there  are  examples  throughout  the  bmd- 
grant  colleges  where  industry  has  contributed  equipment,  comput- 
ers and  other  laboratory  equipment.  But  again,  it  is  not  sufficient 
to  meet  the  needs  of  all  the  colleges  and  schools  of  agriculture 
across  the  country. 

Mr.  RoBERi^.  I  am  n'ot  implying  that  is  the  case. 

Mr.  Brand.  But  I  think  we  are  increasingly  doing  that.  Unfortu 
nately,  the  equipment  is  not  always  state-of-the-art  equipment.  Our 
teaching  laboratories,  I  think  when  we  collect  the  data,  we  will  be 
ashamed  that  we  have  permitted  laboratories  to  deteriorate  to  the 
state  they  have.  I  think  all  too  often  we  look  at  some  of  the  top  10 
or  15  colleges  of  agriculture,  inc'  *ding  the  one  in  your  own  State — 
one  of  the  finest  in  the  United  titates— but  there  are  many  others 
that  have  not  received  the  same  degree  of  support  from  their  State 
legislatures. 

Mr.  RoBimis.  We  have  not  received  enough  support,  I  can  go  on 
record  as  saying  that. 

You  are  spending  $5  million,  in  teims  of  the  program  that  trains, 
according  to,my  notes  here,  300  Ph.D.'s  every  3  years.  Let  me  ask 
you,  how  large  would  the  competitive  fellowship  grant  program 
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have  to  be  to  significantly  affect  the  supply  of  graduates  as  you 
have  described  in  your  testimony? 

Mr.  Brand.  The  original  program  when  it  was  proposed  was  for 
about  $10  million  a  year  for  11  years.  This  was  a  terminal  project, 
where  the  thought  was  that  in  an  11-vear  period,  we  would  meet 
the  needs  to  provide  the  expertise  within  critically  short  areas.  It 
would  reach  a  peak  midway  through  and  then  the  fund  needs 
would  decline.  Eiiit  it  would  average  $10  million  per  year.  So  that 
students  would  be  supported  for  a  period  of  3  years,  but  at  the  end 
of  11  years,  this  program  as  originally  proposed  would  come  to  a 
halt  ; 

That  is  why  we  received  the  appropriation  of  $5  million.  We 
originally  requested  $10  million  because  we  feel  the  program  de-. 
serves  funding  at  the  $10  million  level.  But  certainly  with  the  ap* 
propriation  of  $5  million,  we  would  hope  that  there  would  be  a^rec- 
ognition  in  Congress  to  retain  that  program.  We  feel  the  response 
will  be  5reat  to  this  program,  and  it  will  direct  extremely  talented 
individuals,  will  attract  them  into  the  fields  that  I  think  everyone 
is  recognizing  are  critically  short  areas,  agricultural  engineering 
for  one.  It  is  very  difficult  to  find  a  Ph.D.  agricultural  engineer  to 
do  research.  There  are  only  17  institutions  in  the  country  that  are 
providing  Ph.D.'s.  A  good  master's  student  in  agricultural  engineer- 
ing is  going  out  and  taking  a  job,  and  they  are  being  paid  more 
than  most  of  our  assistant  professors. 

Mr.  Roberts.  I  think  that  was  my  point  when  I  started  off,  and  I 
think  that  is  a  good  place  to  end  it.  We  have  a  vote,  Mr.  Chairman. 
I  appreciate,  sir,  your  response  to  my  questions  and  your  testimo- 
ny. Thank  you,  Mr.  Chairman. 

Mr.  OuN.  Thank  you  very  much.  Dr.  Brand. 

I  would  like  to  call  the  hearing  in  recess  temporarily.  We  have  to 
go  over  for  a  roll  call  vote.  Dr.  Suter  is  here.  Stand  by.  We  will  be 
back  in  10  or  IL  minutes,  and  we  will  reconvene  at  that  time. 

(Recess  taken.] 

Mr.  OuN.  Our  next  witness  is  Dr.  D'^vayne  Suter,  associate  dean 
for  instruction,  Texas  A&M  Univerpity,  and  he  is  accompanied  by 
Dr  K.  Jane  Coulter,  from  the  Office  of  Higher  Education,  U.S.  De- 
partment of  Agriculture. 

STATEMENT  OF  DWAYNE  A.  SUTE^l,  ASSOCIATE  DEAN,  COLLEGE 
OF  AGRICULTURE,  TEXAS  A&M  UNIVERSITY,  ACCOMPANIED  BY 
K.  JANE  COULTER,  DIRECTOR,  OFFICE  OF  HIGHER  EDUCATION, 
U.S.  DEPARTMENT  OF  AGRICULTURE 

Mr.  Suter.  Thank  you,  Mr.  Chairman,  for  inviting  me  to  partici- 
pate in  these  hearings.  I  wish  to  address  certain  specific  higher 
education  issues  highlighted  in  the  draft  charter.  In  particular,  I 
wish  to  discuss  the  need  for  the  development  of  a  comprehensive 
Food  and  Agriculture  Education  Information  System  [FAEIS]  and 
potential  cooperation  between  land-grant  institutions  and  private 
firms  in  the  development  and  distribution  of  computer  software  ap- 
propriate for  the  agricultural  sciences. 

Within  the  Federal  partnership  of  teaching,  research  and  exten- 
sion, only  higher  education  does  not  have  a  national  information 
management  system.  As  outlined  in  the  Food  and  Agriculture  Act 
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of  1977,  the  secretary  sha\l  keep  informed  of  the  development  in 
and  of  the  Mation's  need  Tor  research,  extension,  teaching,  and 
manpower  development  in  the  food  and  agriculture  sciences  and 
represent  such  need  in  deliberations  within  the  Department  of  Ag- 
riculture, elsewhere  within  the  executive  branch  of  the  U.S.  Gov- 
ernment and  within  the  several  States  and  their  designated  land- 
grant  colleges  and  universities,  agriculture  and  related  industries, 
and  other  institutions  and  groups. 

The  initiation  of  the  development  of  FAEIS  is  thus  a  manifesta- 
tion of  the  will  expressed  by  the  Congress  in  the  Food  and  Agricul- 
ture Act  of  1977.  We  are  pleased  to  be  here  today  to  give  you  a 
brief  progress  report  and  to  discuss  plans  for  the  continued  devel- 
opment and  refinement  of  FAEIS.  I  would  like  to  take  this  opportu- 
nity at  this  time  to  express  appreciation  for  the  financial  and  lead- 
ership support  provided  thus  far  through  the  USDA,  ARS  Office  of 
Higher  Educt't^oi,  Dr.  K.  Jane  G)ulter,  Director  of  the  Office  of 
Higher  Education  programs  sitting  to  my  right,  who  is  with  us 
here  today,  who  has  provided  outstanding  leadcr&hip  and  continual 
guidance  and  r-upport  in  this  endeavor. 

In  my  written  testimony,  I  have  discussed  the  deficiency  of  exist- 
ing databases,  which  include  information  on  food  and  agriculture, 
such  as  a  lack  of  specificity,  incompatibility  for  competitive  pur- 
poses, a  lack  of  timeliness,  and  being  available  only  in  a  fragment- 
ed form  from  different  agencies.  As  aii  attempt  to  address  these  de- 
ficiencies, the  purpose  of  FAEIS  is  to  provide  empirical  information 
for  effective  plannmg  and  coordinating  efforts,  directed  toward  sup- 
porting and  strengthening  higher  education  in  the  Tood  and  agri- 
cultural sciences. 

FAEIS  is  envisioned  as  a  comprehensive  system  of  food  and  agri- 
culture information  that  would  include  new  databases,  as  well  as 
databases  from  which  data  are  currently  collected.  By  centralizing 
the  information  into  a  central  system,  FAEIS  would  allow  for  a 
centralized  information  retrieval  with  the  following  comparative 
advantages  over  the  existing,  fragmented  data  availability:  One, 
less  tirceconsuming  to  acquire  the  data;  two,  be  less  expensive  to 
utilize  the  system;  and  three,  less  complex  for  retrieving  needed 
data. 

In  addition,  FAEIS  would  be  a  dynamic  system,  amenable  to  re- 
vision or  expansion  as  conditions  and  Information  ne^ds  change. 
FAEIS  will  produce  a  regulai'ly  scheduled  series  of  standardized 
statictical  tables  and  reports  for  subscribers.  A  sample  prepared  for 
home  economics  is  given  in  the  written  testimony  to  illustrate 
something  of  the  direction  in  which  FAEIS  is  moving.  It  is  an  ex- 
ample of  the  type  of  table  that  can  be  either  in  hard  copy  or  by 
electronic  retrieval  for  those  users  who  have  the  capability  of  re- 
trieving it  in  that  manner. 

The  data  are  only  preliminary,  since  the  targeted  response  rate 
percentage  of  75  percent  has  not  yet  been  achieved.  The  statistical 
tables  represented  are  preliminary.  The  final  report  will  be  issued 
as  soon  as  a  75-percent  response  rate  is  achieved,  a  goal  which  we 
hope  to  achieve  in  the  coming  months.  We  have  set  an  approxi- 
mate 75  percent  response  rate  as  our  target  goal  for  each  of  the 
reports.  That  is  75  percent  of  the  targeted  institutions. 
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Responses  from  those  replying  to  the  survey  forms  has  been  gen- 
erally very  positive.  Recognition  of  the  need  to  collect,  analyze, 
report,  and  store  information  related  to  higher  education  in  the  ag- 
ricultural sciences  has  been  a  leading  factor  in  the  response  rate 
and  timeliness.  Advances  in  computer  communications  and  tech- 
nology will  aid  in  the  development  and  utilization  of  FAEIS. 

We  sincerely  believe  that  we  can  continue  to  progress  in  meeting 
the  mandate  of  the  Food  and  Agriculture  Act  of  1977  to  develop 
and  deliver  an  efficient  information  management  system  for  higher 
education  in  the  agricultural  sciences  if  the  funding  level  is  ade- 
quate and  maintained  at  the  appropriate  level.  I  might  add  at  this 
point,  part  of  my  other  involvement  at  Texas  A&M  University  is  to 
serve  on  the  chancellor's  task  force  to  develop  an  office  automation 
system  for  all  of  the  agencies  and  *iniversities  within  the  system, 
which  include  25  off-campus  centers,  and  also  to  serve  as  assistant 
project  director  for  the  university  to  de\elop  an  integrated  student 
record  information  system.  So,  much  of  my  time  at  the  present  is 
devoted  to  this  type  of  activity. 

I  appreciate  very  much  the  support  cf  the  Department  and  the 
opportunity  to  be  involved  in  what  I  think  is  an  extremely  impor- 
tant effort  and  one  that  I  believe  mil  provide  some  very  important 
input  to  the  agricultural  system.  Thank  you,  Mr.  Chairman  and 
suDcommittte  members.  I  will  be  pleased  to  attempt  to  answer  any 
questions  wnich  you  may  have.  I  have  attempted  to  summarize  and 
just  hit  highlights  in  the  interest  of  time. 

[The  prepared  statement  of  Mr.  Suter  appears  at  the  conclusion 
of  the  hearing.] 

Mr.  Olin.  Fine.  We  appreciated  the  highlighting.  I  was  just  won- 
dering if  Dr.  Coulter  has  anything  that  she  would  like  to  add  at 
this  time,  or  whether  she  would  just  as  soon  take  any  questions. 

Ms.  C!oULTER.  No,  sir.  I  *hink  Dr.  Suter  has  done  an  adequate  job 
in  answering  the  major  issues  of  concern  to  the  subcommittee.  I 
might  add,  he  certainly  has  done  a  very  adequate  job  in  trying  to 
develop  the  FAEIS  system. 

Mr.  OuN.  We  certainly  appreciate  your  coming  here  today,  t)rs. 
Suter  and  Coulter,  giving  us  this  update  anJ  also  we  thank  you  for 
your  participation  in  this  project. 

Could  you  tell  me  a  little  bit  more  about  how  you  think  the  cost 
is  going  to  work  out?  I  notice  on  pa,'re  10  of  your  testimony  that  the 
USDA  has  already  put  about  $145,000  into  development. 

Mr.  Suter.  Yes.  Texas  A&M  University  has  contributed  a  little 
in  excess  of  $20,000  to  accelerate  the  development  of  this  system. 
We  feel  very  strongl>  that  it  is  timely,  that  it  is  needed  for  our  own 
institutional  needs,  so  we  have  put  in  a  mmor  investment  as  an  in- 
stitution. "We  estimate  that  approximately  ^250,000  is  needed  for  2 
years,  and  then  we  can  draw  back  to  a  maintenance  level  of  about 
$100,000  per  year. 

Mr.  Olin.  That  is  $250,000  more  for  development? 

Mr.  Suter.  No,  about  $250,000  per  year  for  a  2-year  period  would 
be  the  level  which  we  w^uld  recommend  to  accelerate  its  develop- 
ment. Nov/,  we  can  continue  to  develop  it  at  the  rate  of  what  we 
have  been  receiving,  of  about  $70,000  to  $75,000  per  year.  It  simply 
would  take  that  much  longer  to  develop  it,  and  therefore  delay  the 
time  in  which  it  would  be  on  line. 
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Mr.  OuN.  You  think  the  maintenance  would  be  about  $100,000  a 
year? 

Mr.  SuTER.  That  is  right.  That  is  what  we  estimate,  as  we  begin 
to  bring  in  all  of  the  various  national  databases  which  would  in* 
elude  millions  of  bits  of  data,  and  we  would  also  then  provide  the 
capability  of  delivering  and  answering  queries  from  Members  of 
Congress,  agencies,  institutions  of  h-sher  education,  private  indus- 
try, who  are  the  ones  that  we  anticipate  will  be  calling  on  the 
system  for  information. 

Mr.  OuN.  Do  you  thifak  that  the  user  fees  will  cover  the  mainte- 
nance cost? 

Mr.  SuTER.  I  believe  that  would  be  possible  in  the  long  run,  yes, 
sir. 

Mr.  OuN.  Are  you  recommending  that  this  proceed  at  the  pace 
you  are  talking  about,  the  $250,000  per  year  for  2  jjears? 

Mr.  SuTER.  That  is  what  we  are  recommending  in  order  to  accel* 
erate  its  being  brought  on  line. 

Mr.  OuN.  Mr.  Roberts. 

Mr.  Roberts.  Thank  you,  Mr.  Chairman,  and  thank  you.  Dr. 
Suter  and  Dr.  Coulter,  for  being  so  patient  and  taking  the  time  to 
come  before  this  subcommittee. 

In  1980,  the  USDA  made  a  higher  education  supply/demand  pro- 
jection. Were  the^  in  the  ballpark?  Was  that  an  accurate  supply/ 
demand  kind  of  situation? 

Mr.  Suter.  Yes.  We  are  in  the  process  of  updathig  that  study. 
We  just  met  with  a  panel  from  Washington  State,  representing 
other  people  across  the  country,  to  give  an  update  of  the  Bureau  of 
Labor  Statistics  and  other  data,  and  we  anticipate  that  we  will,  on 
a  regular  basis,  update  those  supply/ demand  estimates. 

Mr.  Roberts.  Have  you  made  any  me^or  policy  changes  or  recom* 
mendations  as  a  result  of  this,  where  you  thmk  you  have  made 
some  improvements  on  these  estimates? 

Mr.  Suter.  We  are  continuing  to  refine  the  data,  and  our  esti* 
mates,  of  course.  When,  we  get  into  large  empirical  models,  in  the 
initial  run  on  them  they  are  quite  soft  and  do  require,  as  in  the 
field  of  engineering — I  am  an  agricultural  engineer  and  very  famil* 
lar  with  the  way  in  which  supply-and-demand  estimates  are  made 
in  the  field  of  engineering,  some  refinements  that  are  based  upon 
what  the  economy  will  do,  how  much  lateral  movement  do  we  have 
between  various  academic  disciplines.  One  job  may  be  available  to 
students  of  several  different  disciplines  and  perform  that  task  very 
well.  But  we  anticipate  further  refinement,  as  we  gather  student 
enrollment,  employment,  placement  from  our  several  colleges  of 
agriculture  and  home  economics,  track  them  in  the  field  as  to  their 
professions.  We  also  envision,  as  I  cun'ently  do  with  the  American 
Society  of  Agricultural  Engineers  and  the  Institute  of  Food  Tech- 
nologies—and I  am  a  professional  member  of  each— tracking  both 
the  enrollment,  the  faculty,  and  the  placement  of  those  students. 
We  would  use  those  as  a  horizontal  way  of  looking  at  our  total 
matrix  of  information  for  refinement.  In  other  words,  it  would  be, 
as  an  accountant  would  say,  a  '^double-entiy"  bookkeeping  system. 

Mr.  EoBERTS.  Thank  you,  sir.  Thank  you,  Mr.  Chairman. 

Mr.  OuN.  I  do  not  think  I  have  any  additional  ques:ions.  We 
really  appreciate  your  coming.  Dr.  Suter  and  Dr.  Coulter. 
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The  subcommittee  stands  adjourned. 

(Whereupon,  at  4:30  p.m.,  the  subcommittee  recessed,  to  recon- 
vene at  the  call  of  the  Chair.] 
[Material  submitted  for  inclusion  in  the  record  follows:] 
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My  name  is  Lark  Carter,     I  am  Dean  of  Agriculture  at 
California  Polytechnic  State  University,  San  Luis  Obispo, 
California,  most  commonly  referred  to  as  "Cal  Poly,"  Prior 
to  taking  this  position  I  served  for  one  year  as  Assistant 
Director  of  the  Office  of  Higher  Education  in  Science  and 
Education,  U,S,D,A, r  and  prior  to  that  as  Associate  Dean  of 
Agriculture  and  Assistant  Director  of  the  Agricultural 
Experiment  Station  at  Montana  State  University, 

My  testimony  today  will  focus  primarily  on  issues 
related  to  higher  education  in  the  food  and  agricultural 
sciences.     It  should  be  understood,  however,  that  research 
and  extension  are  intricately  interwoven  into  these  issues 
since  most  of  the  human  expertise  servicing  these  two 
important  efforts  are  products  of  resident  instruction 
programs  in  agriculture  from  across  the  country, 

I  am  pleased  to  have  this  opportunity  to  present 
testimony  on  resident  instruction  programs  wliich  prepare 
professionals  for  Cal  poly's  largest  School  and  California's 
largest  industry.  Agriculture •    Teaching  is  the  number  one 
priority  at  Cal  Poly,    We  will  have  about  3700   students  in 
our  School  of  Agriculture  next  fall  making  Cal  Poly  one  of 
the  largest  undergraduate  agricultural  institutions  in  the 
nation.    We  graduated  over  800  students  with  degrees  in 
agricultural  disciplines  last  Saturday,    I  present  these 
figure^  to  illustrate  that  a  significant  portion  of  the 
agricultural  expertise  being  educated  in  this  country  comes 
from  institutions  that  are  not  land-grant  taiiversicieg. 
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Cal  Poly,  San  Luis  Obiapo,  is  one  of  65  public  higher 
education  institutions  offerir;f  agriculture  that  belong  to 
the  American  Association  of  State  Collegoa  and  Universities 
(AASCU)  and  its  parallel     organization,  the  American 
Association  of  State  Colleges  of  Agriculture  and  Renewable 
Resources  (AASCARR).    Nearly  5000  degrees  in  agriculture  and 
related  areas  are  granted  annually  from  these  institutions. 
Their  faculties  include  more  than  1000  agricultural 
scientists,  75Z  of  whom  have  doctorates.    Nearly  one-third 
of  the  bachelor's  degrees  awarded  in  agriculture  in  the 
United  States  are  granted  by  AASCARR  institutions. 

These  non-land  grant  and  the  land  grant  colleges  of 
agriculture,  in  cooperation  with  the  United  States 
Department  of  Agriculture  comprise  a  vital  working  team  with 
a  mission.    Our  mission  is  to  develop  and  maintain  a 
productive,  efficient  and  competitive  American  agriculture 
by  producing  human  resources  with  the  expertise  and  skills 
needed  by  our  nation's  food  and  agricultural  system. 
Because  of  the  importance  of  this  mission  to  the  security 
and  well  being  of  this  nation  it  is  essential  that  an  effort 
be  made  to  develop  cooperation  and  coordination  among  the 
agricultural  teaching  components  of  all  of  our  agricultural 
universities  and  the  United  States  Department  of 
Agriculture. 
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Title  XIV  of  the  Food  and  Agriculture  Act  of  1977 
Public  Law  95-113  as  amended  in  1981  recognized  the 
importance  o£  the  teaching  component  of  the  research, 
extension  and  teaching  triad  which  has  contributed  so  much 
to  making  American  agriculture  a  wrli  wide  leader.  This 
legislation  states,  "The  research,  extension  and  teaching 
prograuns  that  support  the  food  and  agricultural  system  must 
be  maintained  and  constantly  adjusted  to  meet  ever  changing 
challenges.    National  support  of  cooperative  research, 
extension  and  teaching  efforts  must  be  reaffirmed  and 
expanded  at  this  time.** 

This  past  year  Congress,  for  the  first  time, 
appropriated  $5,000,000  for  graduate  fellowships  to  attract 
capable,  highly  motivated  students  into  professional  areas 
in  agriculture  where  human  expertise  shortages  exist.  This 
is  a  symbolic  but  ixiporcant  Ixiit"'^  Investnmt  in  the  fulfillxnent 
of  the  mission  stated  above* 

It  is  extremely  important  that  as  revisions  are 
considered  for  Title  XIV  of  the  Farm  Bill  that  language 
include  teaching  as  an  integral  part  of  this  legislation 
along  with^  research  and  extension.     I  repeat,  it  is  the 
agricultural  teaching  component  that  attracts  and  educates  a 
vast  majority  of  the  research  scientists  and  extension 
personnel.     It  is  completely  inappropriate  and  unacceptable 
to  exclude  this  vital  part  of  the  body. 
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In  addition,  it  is  essential  Chat  appropriation 
language  be  retained  authorizing  funviing  o£  the  Food  and 
Agricultural  Science  National  Need  Graduate  Fellowships 
Program.     In  addition,  funding  authority  should  be  retained 
for  grants: 

"to  strengthen  institutional  capacities  to  respond  to 
state,  national,  or  international  educational  needs  in  the 
food  and  agricultural  sciences;** 

"to  attract  students  ornd  to  educate  them  as  needed  in 
the  food  and  agricultural  sciences,  and  to  attract  needed 
professionals  to  provide  for  their  professional  improvement 
in  the  food  and  agricultural  sciences;" 

"to  design  and  implement  innovative  food  and 
agricultural  education  programs."^ 

It  is  important  that  the  language  of  this  part  of  the 
bill  be  written  in  such  a  way  as  to  allow  for  support  of 
both  NASULGC  and  AASCARR  institutions.     Both  groups  of 
institutions  are  significant  contributors  to. the 
agricultural  expertise  pool* 

As  che  Joint  Council  on  Food  and  Agricultural  Sciences 
assessed  "FY  1985  Priorities  for  Research,  Extension  and 
Higher  Educat.ion, "  they  focused  on  eight  recommended 
national  priorities  in  the  following  order: 

1.  Basic  Biotechnology  Research 

2.  Scientific  Expertise  Development 


Title  XIV  of  the  Pood  and  Agriculture  Act  of  1977 
Public  Law  95-113  as  amended  in  1981* 
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3.  Communication  Technology 

4.  Analysis  of  Price  and  Income  Policies  with  Emphasis 
on  Foreign  Trade 

5.  Sustaining  Soil  Productivity 

6.  Human  Nutrition  Including  Food  Safety  and  Quality 

7.  Water  Management 

8.  Forest,  Range  and  Pastur eland,  Productivity 
Enhancement  Including  Multiple  Use. 

It  should  be  noted  that  Scientific  Expertise 
Development  in  the  food  and  agricultural  sciences  was 
assessed  by  this  body  to  be  second  only  to  the  Basic 
Biotechnology  Research  as  a  national  priority  in  their 
recommendation  to  the  Secretary  of  Agriculture. 

As  one  looks  at  priority  issues  identified  by  the  Joint 
Council  it  is  apparent  that  the  need  for  continuing 
education  opportunities  for  food  and  agricultural  science 
faculty  is  becoming  more  and  more  important.     For  example,  a- 
faculty  member  completing  the  Ph.D.  in  1964  probably  did  not 
learn  how  to  operate  a  microcomputer.    In  fact,  it  is  likely 
that  this  faculty  member  was  not  skilled  at  operating  a 
typewriter  or  keyboard. 

This  is  only  one  example  of  the  need  that  exists  among 
mid-career  faculty  members  for  gaining  new  knowledge  and 
skills  to  continue  to  be  effective  teachers  as  well  as 
researchers  or  extension  specialists.    Strengthening  grants, 
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aa  authorized  by  the  current  Farm  Bill  are  going  to  have 
greater  and  greater  potential  as  a  means  oi  "strengthening 
institutional  capacities  to  respond  to  state,  national  or 
international  educational  needs  in  the  food  ancl  agricultural 
sciences."    These  grants  would  be  of  particular  importance 
to  AASCU  agricultural  colleges  and  universities  which  do  not 
have  the  benefit  of  Hatch  Act  and  Smitb  Lever  Act  support. 
These  grants  would  provide  all  agricultural  universities 
much  needed  resources  to  redirect  existing  progr2uns  and 
develop  new  Initiatives  responding  to  emerging  technological 
developments  and  emerging  human  resource  needs  in 
agriculture. 

The  aigher  Education  Programs  Office,  Science  and 
Education,  USDA,  is  to  be  conmiended  for  their  efforti  to 
develop  a  much  needed  information  system  on  higher  education 
in  agriculture.    When  this  comprehensive  national 
information  system  is  fully  established  it  will  provide 
ready  access  to  data  that  will  allow  for  improved  progreun 
planning,  better  coordination,  more  efficient  administration 
and  more  meaningful  evaluation  of  instructional  programs 
across  the  country. 

This  information  system  known  as  the  Food  and 
Agricultural  Education  Information  System  (FASIS)  is  being 
developed  jointly  by  the  Higher  Education  Programs  office, 
USDA  and  the  cooperating  land  grant  and  non*land  grant 
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institutions.     It  will  provide  data  and  information  such  as 
current  and  projected  student  enrollments,  degrees 
conferred,  teaching  programs,  faculty,  graduate  student 
support,  employment  demand  for  graduates^  etc.    FASIS  will, 
for  the  first  time,  provide  accurate  data  on  the  total 
system  of  higher  education  in  agriculture  in  the  United 
States. 

The  revised  Farm  Bill  should  include  authorization  for 
support  of  this  valuable  service.    It  is  anticipated  that 
FAEIS  will  go  on  line  in  the  fall  of  1984.    Texas  A  *  M 
University  is  assisting  with  implementation  of  this  system. 

I  would  like  to  address  priority  three  from  the 
national  priorities  of  the  Joint  Council  on  Food  and 
Agricultural  Sciences,  Communication  Technology.  The 
technology  involved  with  gathering,  analyzing  and 
disseminating  information  is  developing  at  an  extremely 
rapid  pace.    Both  resident  instruction  and  cooperative 
extension  must  become  increasingly  alert  to  the  potential 
uses  of  modern  computer  technology  and  telecommunications 
for  increasing  agricultural  productivity  and  efficiency 
within  the  total  agricultural  system. 

Computer  use  has  moved  into  most  aspects  of  our 
agricultural  research,  extension  and  teaching  network.  They 
are  now  easily  operated  by  non-programming  <ixperts,  have 
affordable  price  tags,  are  adaptable  to  hundreds  of  possible 
applications  and,  once  mastered,  are  capable  of  increasing 
the  operator's  efficiency  and  effectiveness. 
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The  development  of  this  new  technology  has  created  new 
opportunities  for  higher  education  in  agriculture.    It  has 
also  created  problems  for  us  to  solve.    A  high  percentage  of 
the  high  school  students  coming  onto  our  C2unpuses  have  been 
exposed  to  and  have  experience  with  computers  and  are 
expecting  to  acquire  more  skills  at  the  university.  Most 
universities  do  not  have  sufficient  numbers  of  staff  with 
this  erpertise  to  provide  this  education. 

From  the  other  side  of  the  fence ^  the  agricultural 
industry  with  which  we  work  very  closely,  also  expects  to  be 
able  to  come  to  us  for  help.    For  example,  at  Cal  Poly  we 
recently  contracted  with  the  California  Milk  Advisory  Board 
to  use  student  interns  in  the  field  to  collect  data  and 
create  a  data  base  for  the  Board.    This,  of  course,  must  be 
done  under  the  supervision  of  a  professor  who  is 
knowledgeable  in  this  field  and  has  acquired  computer 
skills.    We  have  many  requests  for  this  kind  of  assistance, 
more  than  our  faculty  can  respond  to.    We  have  people  with 
the  expertise  but  as  a  non-land  grant  university  no 
extension  funds  are  made  available  to  provide  these 
services.     We  do  the  best  we  can,  usually  on  an  overload 
basis,  to  serve  these  needs,  but  we  turn  down  more  requests 
than  we  are  able  to  respond  to. 

At  Cal  Poly  we  are  dealing  with  the  transition  to  the 
information  age  in  o  number  of  ways.    We  are  providing 
in-service  computer  education  programs  for  high  school 
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vocational  agriculture  teachers  throughout  the  state. 
Through  our  Vocational  Education  Programs  unit,  an  on-campua 
supply  house  for  visual  aids  and  computer  programs,  we  are 
providing  useful,  workable  "debugged"  software  for  the 
vocational  agriculture  teachers  in  community  colleges  and 
high  schools.    This  software  has  been  developed  in  such  a 
way  that  these  teachers  are  able,  after  additional  training 
which  we  provide,  to  teach  computer  skills  at  their  schools* 
Our  faculty  also  are  major  providers  for  Photocom 
Productions,  a  private  industry  software  marketer. 

The  ongoing  need  is  for  the  development  of  additional 
software  that  has  been  screened  by  faculty  with  the 
appropriate  expertise  to  assure  that  agricultural  teachers 
at  all  levels  are  able  to  acquire  and  use  professionally 
credible,  debugged,  easy  to  use,  software.    This  is  becoming 
increasingly  difficult  to  do,  because  we  simply  do  not  have 
staff,  on  an  on-going  basis,  to  do  it.    However,  we  are 
doing  the  best  we  can  with  the  resources  available. 

Cal  Poly  in  cooperation  with  the  Computers  in 
Agriculture  organization  provides  speakers  and  hands-on 
workshops  for  seminars  held  for  the  agricultural  industry, 
in  fact,  Cal  Poly  will  jointly  sponsor  with  this 
organization  a  computer  show  and  trade  fair  on  our  campus  in 
November,  1984.    This  will  provide  a  hands-on  opportunity 
for  people  from  the  agricultural  industry  to  compare  and 
evaluate  software  that  would  be  applicable  to  their  own 
particular  areas,  i.e.,  hard  management  for  animal 
scientists  or  a  pesticide  data  base  for  those  in  plant 
protection. 
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We  find  that  our  greatest  constraint  to  progress  in  the 
general  area  of  communication  technology  is  that  of  human 
resources.    To  address  this  problem  we  have  arranged  a  joint 
appointment  between  the  Computer  Science  Department  and  the 
School  of  Agriculture.     Faculty  in-service  computer 
education  classes  are  offered  twice  a  year  to  provide  skills 
and  updating  of  skills  to  the  existing  faculty. 

Another  way  we  are  attempting  to  adapt  to  the  shortage 
of  computer  education  faculty  is  to  use  faculty  from  the 
various  agricultural  disciplines  who  have  acquired  computer 
knowledge  and  skills  to  teach  the  beginning  level  computer 
class  for  the  Computer  Sciences  Department.    This  frees  the 
limited  number  of  computer  sciences  faculty  to  teach  more 
advanced  courses.    This  has  worked  quite  well  at  Cal  Poly 
this  past  year  and  will  be  continued  next  year. 

In  addition #  our  faculty  are  being  encouraged  to 
develop  computer  applications  in  their  classes  either  as  a 
part  of  the  existing  course  or  by  developing  new  courses. 

The  problem  being  adddressed  is  that  of  a  nationwide 
shortage  of  people  with  qualifications  as  agriculturalists 
and  with  skills  in  computer  use.     It  appears  that  this  need 
will  have  to  be  addressed,  in  the  short  run,  by  retraining 
and  additional  training  of  existing  faculty. 
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In  summary/  Z  would  llJce  to  m&ice  the  following 
reconmendat  ions : 

1*    Z  recommend  that  language  be  retained  in  the 
revision  of  Title  XIV  of  the  Farm  Bill  designating  the  U.S. 
Department  of  Agriculture  eis  the  lead  agency  of  the  Federal 
Government  for  agricultural  research/  extension  and 
teaching  in  the  food  taid  agricultural  sciences.  The 
cooperative  relationship  in  research/  extension  and 
teaching  that  has  been  developed  among  the  land  grant  and 
the  non-land  grant  universities  and  Science  and  Education, 
USDA/  must  be  maintained  and  strengthened. 

2.  Z  recommend  that  any  revision  of  Title  XIV  of  the 
Farm  Bill  include  a  continuation  of  authority  to  appropriate 
funds  for  strengthening  grants  and  for  Graduate  Fellowships 
to  support  the  teaching  con^nent  of  the  agricultural 
research/  extension/  and  teaching  network. 

3.  Z  recommend  that  any  revision  of  Title  XIV  of  the 
Farm  Bill  be  written  in  such. a  way  as  to  include  AASCARR 
institutions  as  well  as  Land  Grant  institutions  as  those 
eligible  to  receive  support  under  this  legislation. 

4*    Z  recommend  that  the  USDA  continue  to  support  the 
development/  implementation  and  continuation  of  the  Food  and 
Agricultural  Education  Information  System. 
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5.     I  recommend  that  the  USDA,  Science  and  Education, 
work  cooperatively  with  state  research,  extension  and 
teaching  units  to  address  the  high  priority  issues 
identified  by  the  Joint  Council  on  Food  and  Agricultural 
Sciences.    I  especially  focus  this  reconunendation  on 
priority  number  two.  Scientific  Expertise  Development  in  the 
Food  and  Agricultural  Sciences. 

6.   Finally,  I  recoittand  that  the  xnenbership  of  the  Joint  Council  on 
Food  and  Agricultural  Sciences  maintain  a  m^r.-tjnTO  of  two  representatives 
frcm  among  the  AASCU/AASCARR  Institutions  which  contribute  so  greatly  to 
the  development  of  agricultural  expertise  across  the  nation. 


12 


ERIC 


386 


STATEKKKT  OF 

hhikt  a.  vAfifyom 

DUBCTOSt 

coonuxm  ezteisioh  smxci 
nmooi  ummsiTT 

AID 
CBAUKAK 

EXTEirsioF  coKHimi  on 

OtGAniZATIOX  AMD  POLXCT  (XCOP) 

BBFOUS  1HB 
tUBCOMMITin  Oa  DIFJJtTKRHT  OPIUTIOMS^ 
U8KA1CH  AMD  FOUXGI  AGIXCULTOIS 
COHHITTK  OW  ACtXCULTURK 
S.  BOUSK  OF  REFRBSKRlATXVBt 


Jtras  12,  198A 


387 


Mr*  Chairman  and  Mibtra  of  thft  Cowalttae:    I  a«  Henry  Vadfirorth, 
Director  of  the  Cooptrativa  Kxtanalon  Senrlce  at  Purdue  UnWeraity  and  CbaitMn 
of  the  latenaion  Cowittee  on  Ortanltatlon  and  Policy  (ECOP)  for  1984« 

X  appreciate  the  Invitation  to  wake  a  atateaent  on  beh«lf  of  the 
nationwide  Kxtenaion  Service  ayatem.    In  view  of  earlier  teatliwny  before  the 
aubconittee  I  will  direct  my  conenta  to  a  few  apeclflc  Areaa  vherc  it  appeara 
further  diicuaaion  «Uht      helpful  • 

Tbrouthout  the  courae  of  the  hearlnfa  mich  attention  haa  been  given  to 
change;  the  inevitability  of  chante,  the  apeed  of  change,^  adapting  to  change. 
It  la  clear  that  everyoD?  ia  involved  In  change,  leama  bov  to  cope  with 
changea  and  where  releva:'t  make  thoae  changea  that  enhance  Income  earning  ca- 
pacity,  increase  the  availability  of  needed  aervlcea  and  make  a  mora  deairable 
life  atyle.    But  tl'ven  what  ve  know  about  change,  formal  education  in  aecondary 
or  poat  lecoDdavy  achoola  ia  only  the  beginning,  the  preparation  for  a  Ufa  of 
continuing  leaning.    Bow  vUl  vc  chooae  to  enhance  thia  learning?    ia  one 
alternative »  people  would  be  expected  to  make  their  own  adjuatmanta  to  change 
with  a  variety  of  **aafety  net**  programs  provided  for  thoae  **fall  outa"  wbo  are 
not  able  to  m^ke  appropriate  changea  of  their  own  accord,    it  the  other  end  of 
the  continuum  are  tha  extanalve  aeta  of  leglalated  or  mandated  changea  rc^olr-- 
Ing  particular  bebavlora  and  implemented  by  varloua  regulatory  efforta.  In 
between  theae  extremea  ia  the  alternative  embodying  a  llfe*>long  learning 
approach  the.t  encouragea  people  to  continue  to  aaalmllate  knowledge  about 
change,  develop  the  ability  to  make  declaiona  about  the  appropr lateneaa  of 
change  and  carry  out  the  act  lone  to  effect  dealred  change.    I  am  not  ao  balve 
to  think  thct  ve  won*t  need  ** safety  neta**  or  **regulatlona**  to  handle  extreme 
altuationa  but  I  am  convinced  that  a  ayattm  relying  upon  an  educated  and 
Informed  public  ia  the  moat  coat  affective  approach  and  will  lead  to  greater 
raallaatlon  of  human  potential. 

I  believe  the  nationwide  Bztenalon  8er;lca  haa  wich  to  contribute  In 
tbla  regard*    Our  greateat  ability  la  to  help  people  make  Informed  changea. 
Ixtenalon  la  In  a  unique  poaltlon  to  do  thla  becauae  of  Ita  relationahlp  with 
capable  federal  and  atate  reaearch  colleaguea.    The  value  of  the  vork  of  theae 
colleaguea  la  lar^tly  loat  if  dlacoverlea  are  aot  applied*   There  la  no  better 


ERIC 


388 


way  to  help  people  etaluate  cbant«  than  tot  theK  to  tee  the  results  of  research 
that  has  introduced  snd  compared  the  resulta  ot  alternative  chantta.  The 
reaearch-exttnaion  relationship  is  crucisl. 

The  relstlocship  of  Cooperative  Ixtension  to  people  Is  sptly  con* 
taixied  in  a  quote  of  Dr.  Frank  H.  T.  Rhodes,  President  of  Cornell  Onlversity, 
i*e.  *1cnovledte  spplled,  knavledtt  wtltiplied  and  knovledte  truated."    It  takes 
cooperative  federal,  state,  county  relationships  to  achieve  this  fosl.    It  is 
the  tie  hetveen  the  university,  county  asents  snd  volunteers  which  aultiplies 
the  knovledte  and  makes  it  availahle  to  the  people  in  cvei?y  county  of  this 
nation  and  estahliahes  the  trust  and  confidence  in  the  knovledte  received. 

Our  joh  today  is  to  use  the  paat  in  planning  for  the  future.  Previous 
testivony  has  adequately  documented  the  dramatic  Increase  in  numher  and  variety 
of  audiencea  «ho  seek  educstional  assistance  from  the  Extension  Service  vhlle 
noting  that  reaourcea  devoted  to  extension's  educational  vork  have  not  exper- 
ienced a  comparshle  increase.    My  reurks  vill  he  limited  to  three  major 
topics: 

1)  State*s  views  regarding  '^Extension  in  the  80 'a**  recommend  a  tiona; 

2)  The  impact  of  electronic  technology  on  extension; 

3)  ECOF  recommendstiona  on  formula  funding. 


EXTEN8I0M  IN  THE  gQ'S 

There  hss  h«en  much  dlscuaalon  of  the  "Extension  in  the  80 *s**  report 
froa  a  national  perspective.    I  would  like  to  make  s  few  comments  from  my  point 
of  view  as  s  dtste  extension  director*    Among  the  many  recommendations  con- 
tained In  this  report,  there  are  a  nuaher  that  are  particularly  iaportant  from 
a  atate's  point  of  view. 

The  federal,  atate,  local  partnership  hetveen  USDAi  the  land  grapt 
institutions  and  county  governmenta  creates  a  unique  educational  organisation 
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nith  unusual  captbilitiet  to  tddreta  probleat  of  nitlontl  ivporttoce  ebat 
require  educition  to  atiaultte  loctl  tction.  States  are  continually  aeekins 
vaya  to  inert toe  the  ef fectivtneat  of  thtir  tducationtl  efforts  and  thtat  re- 
comacndationa  will  initiiate  and/or  reinforce  manageaent  actions  in  doing  ao. 
Ststea  also  believe  stronger  individual  partnera  vill  lead  to  «ore  vitsl  and 
dynamic  partntrahips. 

States  would  also  wholeheartedly  s^ree  vith  numerous  sffinutiona  of 
the  value  of  the  Und  grant  system.     In  particular  atatta  would  atrongly 
aupport  the  concluaiona  that  programming  must  retain  brosd  f  Itxi^bility  at  all 
levela  for  the  Cooperstive  Extension  system  to  remain  relevant  and  responsive. 
This  sbility  to  be  flexible  and  direct  programming  to  importsnt  chsnges 
ccsf renting  clientele  coupled  with  the  sbility  co  draw  upon  supportlv* 
resources  at  al)  levela  ia  an  absolute  strength  not  postesaed  hy  any  other 
atate  or  federal  agency.    This  flexibility  in  programming  will  be  as  imiportsnt 
to  successes  in  the  future  as  it  has  been  in  the  past. 

The  rtstsrch  bsse  is  also  an  easential  coatributor  to  educational 
accomplishments.    The  land  grant  coUtgea,  with  their  respective  Agricultural 
Experiment  Stationa  and  Cooperstive  Extension  Services  sctively  encoursge 
reaearch-extenaion  interactiona.    Daily  discussions  occur  between  resesrchets 
and  extension  specisliata  located  in  the  aame  department  where  they  jointly 
conaider  food  snd  agriculture  concerna:    'Vhat  are  the  problems?",  'Vbst  do  we 
knov  about  them?'*,  "What  do  ve  need  to  find  outf*.  "Where  else  might  informa- 
tion be  available?",  **How  can  we  assist  people  with  theae  prohlema?**   The  trtiit 
placed  by  people  in  their  Extension  Service,  in  particular  their  county  agenta 
and  apecislists,  \srgely  results  from  the  fact  that  whmt  we  say,  ve  knov.  Ve 
know  because  ve  have  reaesrch  ohservstiona  and  reaultm  about  moat  phenomena 
that  are  obaerved.    This  permits  us  to  explain  the  problea,  its  causes  and  the 
choicea  for  ameliorating  the  problem.    Extenaidn  alto  dependa  on  other  sources 
of  relisble  resesfch  based  information  including  other  university  depsrtmenta, 
at  veil  as  stite  and  federal  agenciea. 

In  my  vitvpoint,  the  report  needed  to  place  more  emphasis  on  the  need 
to  sllocste  greater  raeourcea  to  applied  resesrcu  and  demonatrationa.  Huch  of 
current  research  is  directed  tovsrd  understsnding  basic  concepts.  Frequently 
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there  U  •  conaidtrabia  MP  ^  »ovltif  frcm  laboratory  raaolta  to  £Uld  applica- 
tiona*    Vbo  will  do  tha  vork  to  vaka  tach  a  traaaltion  poaaiblc  in  oxdar  to 
realise  tha  fall  potential  of  tha  beeie  work?    Ibe  Scete  Exteneion  Servicee 
could  eeeoM  more  of  thle  reeponeibllity  if  reeooreee  were  areileble  to  60  eo* 

ttete  bteneion  Scrricee  concur  with  initiatlvee  to  iaprore  program 
evaluation  and  accountability*    Current  plene  by  the  federel  partner  will  pro- 
vide docuMntated  roenlte  on  five  (5)  major  progrcUr  elvtiente  of  which  ere 
found  in  aoet  etetee.    In  eddition»  etetee  will  onderteke  orer  200  etodiee  thet 
rveluate  prograMa  in  thfrir  own  etetee*    Tbeee  will  eapple»ent  netiosal  under- 
tekinge  end  ebould  produce  dociaented  ervidence  of  reeulte  obteined  froa  pro*- 
greMing  thet  reflect  e  both  netionel  end  etete  prior  It  iee*    Tbie  eboald  build 
Into  a  coapreheneive  overriev  of  progressls*  ef  fectirsssss* 


mCTtOMIC  TBCmtOUOCT 

There  ie  wideepreed  recognition  eaong  the  etetee  thee  we  could  better 
eerre  exieting  eudieecee  end  reech  new  ooee  by  increeeing  our  utilizetion  of 
esieting  electronic  technologiee  perticularly  co«potere  end  video  eyetene*  The 
elgnificence  of  theee  developMnte  led  the  Divieion  of  Agriculture  to  coneti- 
tttte  Mn  ed  hoc  coMiittefe      Aiwctronic  Xnforwetion  Delivery  Syete«e*    Tbia  coa- 
wit tee  prepered  tbe  following  overview  etetasent  ee  guidance  to  inetitutione 
v&o  ere  repidly  increeeing  their  cepebilitiee  in  electronic  infor»ttiott 
delivery* 

*'A  major  reeponeibility  of  the  Land-Crent  Univereity  eyeteei  ie  to 
diffuee  e»ong  the  people  of  the  Ouited  Stetee  uieful  information  reletiog  to 
egricolture»  ho«e  econo«ice>  natural  reeourcee  and  rurel  development*  The 
beeie  of  thie  miieion  ie  the  Smith-Lever  Act  of  1914*  aoMeroue  other  Federel 
Acte>  end  etete  legieletion  in  every  etete  In  thi  nation*    Tbe  imparting  of 
inforaation  on  aaid  auhjecte  ie  to  be  through  eppropriete  delivery  eyeteme* 
Tbeee  reeponeibilitiee  provide  the  beeie  of  e  Divieioa  of  Agricalture  etetemaat 
on  electronic  iaforma^rioa  delivery  eyeteme* 
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Tht  Atrlcultural  DWition  of  tht  lUtiooal  AttociatioD  of  State  Unlvtr- 
•itiet  and  L«nd-*Crant  Colltfet  (KASULCC)  beiitvt»  our  nation  it  on  the  thrtt*- 
bold  of  rerolutionary  chante  In  inforsAtion  dellTtry.    Blectronlc  Infotmation 
dtlivtry  proaiaet  tif^nif leant  changet  In  all  Inforaatlou  distribution  tytteaa 
but  la  of  paraaount  laportanct  to  Inforutlon  delivery  ayatems  vhlch  are  tlae 
critical.    For  the  Land-Grant  HniTtraity  and  cooperative  extenalon  to  perfot* 
their  legal  mandate  it  la  ixperatlTe  that  they  adopt  appropriate  electronic 
delivery  capacltlta  to  enhance  their  operating  efficiency  and  educational 
effect iventta.    KASULGC  alao  recognises  the  deairability  and  tht  importance  of 
the  private  aector  in  information  generation  and  delivery.    Hiatorlcally,  the 
private  aector  baa  doainated  inforvatioo  delivery  through  many  iMdltma  — 
nevapapera»  perlodlcala*  radio  an?)  ttleviaion»  and  in  the  eaergios  uae  of  co«~ 
putera  And  other  electronic  d#vicee.   The  Lsnd-Crant  Universities  recessive  the 
vital  contrlbutiona  of  the  private  lector  and  will  continue  to  uae  tht  iMdia 
which  are  available  to  effectively  carryout  the  univeraity  riaslon. 

Ve  encourage  all  Land-Crant  CoUegea  and  Univeraitlea  to  cooperate 
with  the  private  aector  computer  ayatemi  in  the  delivery  of  icfonution  to 
clientele  aa  it  becotaea  phyaically  and  econo«ic«lly  feaalble.    Further,  we  en- 
courage the  Land-Crant  Univeraitiea  to  not  directly  duplicate  serricts  that  are 
available  In  tbe  private  aector. 

Critical  to  aucceaaful  agricultural  conpater  prograna  la  relevant 
aoftware  for  problem  aolving.    Tbc  principal  knowledge  generator  for  Aaerlrai 
agriculture  1^  the  Agriculture  Experiment  Station  and  the  Cooperative  Sxtenaloti 
Service  of  each  atate  in  cooperation  with  tbe  U.S.  Department  of  Agriculture. 
Tbua,  tbeae  inatitutiona  muat  aaauae  the  reaponaibility  of  tranalating  reaearch 
aO(^  information  into  aoftware  pac^ufea  applicable  to  family  farma  and  related 
agriculture  production  and  narketlDg  inititution^.     Lan.*)-Ci:ant  Univeraltiea 
have  fairly  conaiitent  policlea  regarding  ovnerahip  righta  for  educational  ma** 
teriala.    Righla  of  the  faculty/ataf f  author  are  clearly  recognised  and  pre« 
aerved.    Inatitutiona  muat  detemlne  how  to  make  their  aoftware  available  to 
the  public  .and  private  r  ztor  within  theae  eatabliahed  policlea.'* 
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The  Bxtanaion  Cowittaa  on  Ort«nls«tlon  tod  Volley  racotnisad  tb« 
iacrcaaintlT  ia^rtant  rol#a  of  co«tputer»  in  •  r«port  raUtittad  in  July  1962. 
In  that  rtport  raferenca  U  «udt  to  four  dlittlnct  tiwm  ptrloda  dor  Ins  vblcb 
certain  forcaa  caoatd  major  changas  in  j&triculture.      It  appaara  that  vt  ar« 
aov  antaring  tba  fifth  p«riod»  ona  of  Manatettent  povar*    If  ao,  co«putara  cou  i 
bacoaa  tha  aoat  iaportant  ttchnolofical  davalopatnt  in  Aaericaii  a^ricultora  in 
tha  rtMindar  of  thia  cantury  (aaa  graph). 

At  thia  point  in  tiva,  atattvida  computar  natvor&a  axiat  in  about 
one-foorth  of  tha  atataa.    Moat  othari  ha^a  acqoirad  %cm  coapotar  capability 
with  linkagaa  to  ao«e  but  not  all  ccantiaa  in  that  atata.    Xagional  cantara  or 
inttitutaa  hava  baan  formed  in  order  to  encourage  abaring  of  axpertiae  and  to 
plan  future  dtvalop«Mnta.     Katiooally,  comaunicationa  are  nov  routinely 
traniaiitttd  betvaan  and  among  Xztenaion  Sarrica^UtDA  and  nearly  all  atate 
Kxtanaion  gatYleaa.    Ifforta  are  uadanray  to  refine  and  iaprovc  thic  eyotam. 

Esteneion  terricee  fece  great  problcme  in  eelectiag  and  retaining 
atata  of  tba  ert  computing  equipaent  beceute  of  rep  id  change  e  vitbin  the 
induttry.    Three  generetiont  ef  equipment*  eech  vith  greet er  capacity »  have 
occurred  in  leee  than  10  yeere*    Xxteneion  gervicee  have  been  eoaevbat  raluc*- 
tant  to  cbooM  iaong  aveileble  hardware,  Icnovifig  that  their  choice  might  be 
outdeted  by  the  time  it  vae  inetelled,    Ito  federal  funda  were  epproprieted  and 
atetee  experienced  difficulty  in  obt:eining  doMara  required  to  edopt  euch 
tacbnology  at  a  time  vhen  etete  and/or  county  govemmente  vere  financially 
atrepped. 

Ten  yeere  ago»  hardware  typically  uted  en  equipmant  epecXfic  opereting 
eyttni.    Today *e  bardvere  can  utilise  a  variety  of  opereting  eyetama*  Tbia 
makas  it  poaeible  to  ibara  etete  developed  toftvere  packagee  vith  other  etetee 
and  thereby  reelise  eome  of  the  efficienciee  of  a  national  astenaion  netvork. 
Sotfever»  too  little  bae  been  aaid  about  the  continuing  financiel  requireminte 
to     *nteiu  etetevide  mtvorke.  linkegce  among  etetee  and  tfith  federal  officee 
end  develo^nt  of  uaeful  toftvere  packagee.    Statae  vith  netvorking  capability 
cac  5ttwet  thet  more  do  Here  era  required  ennually  to  aaintein  a  '*atate  of  the 
ert**  netvork»  train  axieling  ataff  end  develop  eppropriete  eoftvere  than  ie 
required  to  purcbaae  bardvare.    Progtaee  in  thie  regard  will  be  leee  than 
detirabla  to  long  aa  euch  cotte  nuet  be  borne  by  inflation  eroded  budgete. 
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Federal  funding  for  cxtenaion  vork  is  tha  atates      adthorisad  under 
tba  8«ith-Iie7er  Act.    Funda  ara  diatributed  to  the  fttafea  under  Sectiona  3(b) 
snd  3(c).    Initial  allotw  ita  to  atatea  in  1914  vera  aubaequently  incraaaed  by 
•dine  aeparate  piacaa  of      ialation  before  tbay  vera  conaolidated  in  tha  Smith- 
Lever  Amendaent  of  1953.      Hia  vaa  aaended  again  in  1955  and  1962.    Ilia  1962 
a««ndmeQt  nov  at»nda  aa  tba  baaic  fonula  vltb  additional  prograao  being  funded 
under  a  Section  3(d)  proviiion  with  fonalaa  appropriate  to  tha  program. 

ICO?  appointed  a  taak  force  in  October  1982  to  rerxev  tha  foraula 
under  which  funda  ara  allocated  to  atataa.    The  Taak  Force  aubmitted  initial 
recom»endationa  to  ICOP  in  April  1983.    The  covmlttae  recomMudcd  guidelinaa, 
aufgeating  tbet  any  nev  formula  ahould:    1)  (^andfathar  currant  3(b)  and  3(c) 
at  currant  letele  io  order  to  minittlxa  progrtm  diatributlon;  2)  retain  the 
currant  four  (4)  percent  for  federal  adminiatration  and  tventy  (20)  percent 
equally  diatributed  to  each  atate;  3)  appropriately  recognise  total  population 
and  Agriculture  (broadly  defined );  and  4)  provide  earmarking  of  funda  for 
innovative  and  Hulti*atata  of forte.    ICOP  accepted  theee  guidelinee  aa  Yalid. 

Tventy  formula *a  rsre  evaluated  before  arrlrring  at  final  recommenda*- 
tiona  aubmitted  to  ECOP  in  Auguat  1983.    Tha  recoiMndationa  chat  ICOP  accepted 
in  RoYembar  1983  vera: 


1.  biating  3(c)  funda,  excluding  retirement  and  penalty  mail  funda, 
abould  be  ahifted  to  3(b)  and  auch  funda  allocated  to  tha  atataa 
henceforth  at  tha  leral  of  formala  funda  received  1985. 

2.  The  Saith-Lever  Act  abould  be  amended  to  expanded  tha  3(b)  aac- 
tion  to  allow  the  Consreaa,  at  which  time  they  My  wiah,  to  ahift 
3(d)  funda  to  3(b)  with  the  allocition  to  each  atate  henceforth 
equal  to  that  received  tha  year  of  tha  ahift. 
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3.  Tht  taitb*-Uver  Act  should  be  «mtnded  to  distrihatt  incrttt«a  in 
fonwU  fufids,  3(c)»  tfttr  1985  as  follova: 

*  AX  to  for  ■dainiatratlon. 

Tht  reuinder  to  be  distributed  to  tbe  states  aa  foUova*. 

*  5X  to  a  state  or  (roups  of  states  for  special  projtcta. 

*  201  in  «qu«l  portions. 

*  151  accordinf  to  ctsb  f«xs  receipts. 

*  251  accordint  to  fats  populstlon. 

*  2SZ  accordinf, to  rarsl  population. 
^  101  accordinf  to  totsl  population. 

4.  '';rhe  dat«  used  to  calculate  distribution  of  3(c)  funds  to  states 
shall  b«  updated  at  aucb  ciae  aa  nev  dsta  are  available  for  all 
fectors.    It  is  anticipated  tbat  tbia  vill  continue  to  be  ap*- 
proximately  every  ten  y^ara  vben  nev  census  data  sre  relessed. 

5«   The  factor  us«d  to,,  rerresent  c«ab  farm  veceipts  sboold  be  a 
rollinf ,  10-year  crerafe  of  snnual  caab  farm  receipts  for  eacb 
state. 

Tbsse    fioA     recowendationt  vete   circulsted  to  all  Extension 
Directore/Adainistrators  vitb  tbe  request  tbst  tbe  report  be  discussed  by 
resiooal  Director  trpups,  and  be  discuesied  fartber  by  tbe  Extension  Sectioni 
Division  of  Africulture  KASDUX  durinfs  tbe  annual  meetinfs.    A  national  meetinf 
of  all  Bxtenaion  Director e/Adminiatta tors  v«s  scbeduled  for  February  198A  to 
complete  discuaaion  and  determine  a  courts  of  action*    In  order  to  facilitate 
action  at  the  February  1984  meetinf,  cbairmen  of  tbe  refional  Ixtenaion  Direc- 
tor froupa  vere  asked  to  continue  tbe  formula  discuasicn  and  if  possible  deter- 
mine a  concensus  position  of  tbat  froup.   In  Febniary  1984,  tbe  discussion  con- 
tinued, focBsinf  beavily  upon  vbat  formla  best  represents  tbe  intent  of  tbe 
lesislstion.     Refional  chairmen  of  Ixtension  Director  froupa  reported  tbe 
concensus  position  of  tbeir  respective  froaps.    Tb^lr  reports  Ini^icsted  tbat 
tbe  Directors  vere  about  equally  divided  in  tbsir  support  of  tbe  ezistinf 
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fonula        t  vit  th«  rscovMndtd  Modification*    Tbty  did  support  the  cb«nftt 
^lut  vould  facilitstt  trantftr  of  3(d)  funds  to  3(b)  at  inwt&tiy  pro^rama 
lutore*    Tht  conctntut  of  BCO?  MO  that  tber*  vat        tufficient  rtaton  for  ua 
to  prest  for  a  chaos*      tht  fomlA  at  thit  tlM«    Conctntut  taong  tht  ttate* 
on  luch  a  chanct  viU  be  difficult  to  achiavt  natil  it  it  tridtnt  th«t  1)  thtrt 
ia  a  cbanct  in  Ittislativt  isttnt,  2)  thtrt  it  ttroof  ttntiatnt  tzprttMd  by 
Contrtat  and  tht  KxvcutlTt  Branch  that  a  chant*  it  is  ordtr«     Should  auch 
eT«nta  occur,  I  btlitre  that  Ezttnsion  Dirtctora  voold  vork  tostthtr  to  dvvtlop 
A  formula  reviaion  reflect ins        guidtlintt  that  could  than  bt  ditcuttcd  vitL 
Consrvat* 

Mr*  Chainun,  it  hat  bten  ay  plvatur*  to  be  btrv  today«    I  have  appre- 
ciated the  thorottth  manner  in  vhicb  thtat  htarinft  have  bean  conducted  and  the 
Attittance  of  your  ttaff,  particularly  Kr«  Skip  ftilt««    If  thtre  ia  any  fur- 
ther vay  I  can  be  helpful,  I  vould  be  glad  to  do  to* 


(Actacbnent  follovo:) 
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GRASSROOTS  AMERICA 

1001  Jtlftreon  Strttt.SuiU  10O 
Wilmington.  D«t«w«rt  19601 
(302)  U22A\A 


GRASSROOTS  -  AN  AGRIBUSINESS  VIDEOTEX  SERVICE 

Testlnony 

To 

U.S.  Houic  of  Represeacctlves 
Cowilttem  on  Agriculture 
Subcottalttee  on  Dep«rt«ent  Op«r«tloni> 
Research  and  TorelRn  Agriculture 


Bruno  tept 
General  Manager 
June,  1984 
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Background 


The  computer  and  sophisticated  asnsgement  techniques  sre  tsklng  their  plsce 
slongslde  the  trsctor  snd  plov  ss  tools  of  the  fsraer's  trsde.  This 
process  Is  diets ted  by  the  Incresslngly  complex  oarketlng,  purchsslng  snd 
operstlng  decisions  required  ss  psrt  of  routine  fana  oansgeiient.  Difficult 
econoulc  tloea  have  placed  even  greater  preaaure  on  the  faraer  to  laprove 
profitability  and  operational  efficiency  by  obtaining  the  aoat  tlnely 
Information  regarding  market  conditions,  product  prlcea»  weather  and  other 
factora  affecting  hla  bualneaa.    In  thla  context,  there  are  a  nuabcr  of 
specific  areaa  where  the  farnec  haa  lauaedlate  problena  critical    o  hU 
viability  which  can  be  addresaed  through  videotex. 

Slallarly  videotex  la  attractive  to  organlzatlona  aelllng  gooda  and 
aervlces  to  Camera.    Flrat,  noat  of  the  peraonal  contact  with  the  faraer 
that  exlated  In  earlier  yeara  of  fam  retail  aales  lua  dloUnlahed. 
Conpanlea  can  no  longer  afford  to  field  large  offlcea  of  detail  aen, 
oAlntalnlng  conatant  and  direct  tlea  with  the  famet.    Thua,  nuch  of  the 
feedback  that  foatered  product  laproveticnt  and  aorc  effective  narketlng  haa 
been  loat.    Second,  theae  conpanlea  auffer  when  the  faraer  la  unlnfomed 
about  product  beneflta  and  pricing.    An  educated  buyer  la  aore  profitable. 
Indeed »  there  la  ouch  crltldaa  on  the  part  of  the  faraer  today  directly  aa 
a  reault  of  the  decreaae  of  aourcca  providing  atralght-  forward, 
non-ialaleadlng  Inforaatlon.  Videotex  repreaenta  a  aore  cost  effective 
cooaunlcatlona  and  narketlng  tool. 
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The  Service 


Grattroott  America  U  •  joint  venture  of  three  a*jor  f«ra  co-oper«tlve«  - 
Agway  Inc»,  CEKEX  and  Southern  Sttte*  Co-operttlve  Inc.,  and  Videotex 
Aaerlct*    Videotex  Aaerlca  It  In  turn  c  Joint  venture  of  The  Tltiec  Mirror 
Comp«ny  and  Infoaart,  a  videotex  conptny  who  launched  a  tlalltr  service  In 
Ctnadt  In  1981* 

The  Grtttroott  service,  Uunched  In  Janusry  1984,  vlll  be  avalltblo  to 
•ubtcrlbert  In  Maryland,  Delaware  tnd  PeantylvanU  In  ald-tuaaer  and  will  be 
expended  to  other  aress  of  the  United  States  In  1985.    It  It  the  nations 
first  full-color,  tvo-vty  Interactive  videotex  service  for  faraert*  Bated 
on  the  new  HAFLPS  (Horth  Aaerlcta  Presentation  Level  Protocal  Synttx) 
videotex  tttndtrd  It  tllovt  faraerc  to  cccett  thousands  of  electronic 
'pages'  of  contttntly  updated  newt,  weather,  aarket  and  nansgeaent 
inforoatlon  anytlae  of  the  day  or  night* 

Grattroots  provides  not  only  Instsnt  sccess  to  Inforaatlon  and  narkets  but 
slao  offers  Interactive  fsna  and  financial  aanageaent  progrsas  sad 
electronic  khII*    It  can  slso  offer  on-fartt  banking  and  shopping* 

With  the  Grsssroots  service,  faraers  will  hsve  access  to  weather  forecaats 
for  a  50-iille  radlua  around  their  far  a  In  the  fora  of  full-color  mapa*  They 
will  have  acceaa  to  contlnuoualy  updated  futurea  aarkata  with  charta  and 
grapha,  local  elevator  prlcea,  aarket  analyala,  reaearch  repotta,  government 
bulletlna,  equlpoKnt  revlewa,  chealcala,  aeed,  feed  and  «ore*  Thla 
Information  vlll  be  found  In  one  place,  alwaya  up-to-date  and  available  when 
a  farmer  wanta  It* 
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A  unique  fetture  of  the  Grattroott  service  it  thtt  «  aajor  portion  of  the 
cott  of  providing  and  maintaining  the  coaputerlzed  ftra  n&ntgcaent  dttt 
btoe  U  borne  by  tgrlbutlnettet  who  sponsor  progrsas,  generste  content  and 
provide  constantly  updated  inforamtlon  on  their  products  and  services.  The 
net  result  la  a  competitively  priced  service  for  the  fsm  titer. 

The  subscription  fee  to  fsraers  is  $50/aonth  Including  two  hours  of  ussge 
and  $9/hour  theresfter*    The  fee  includes  cooaunlcatlons  and  excludes 
temlnsl  costn-    The  temlnals  can  be  a  slaple  converter  attsched  to  s 
subscribers  television  set  or  s  personal  conputer  vlth  the  spproprlate 
softvsre  converter.    Using  the  capsbilitles  of  the  personal  coaputer  and 
ita  dlsplsy  screen r  the  only  other  hardware  required  is  a  modem  to  connect 
the  aystea  Into  the  telephone  nttvork. 

The  coata  to  the  information  provider  «re  for  content  creation,  storage  snd 
updates.    On  the  tversge,  page  crestion  is  $180/psge,  the  storage  chsrge  is 
$6/ptte  per  oonth  and  the  update  chsrge  is  $10/psge.    Inforution  Providers 
tuy  ''sponsor**  generic  content  such  aa  the  Chicago  Board  of  Trade  - 
aponsorshlp  rates  vsry  sccordlng  to  the  nuwber  of  times  the  sponsored 
application  is  used.    Additional  costs  spply  if  the  information  provider 
wanta  to  do  market  resesrch  (electronic  questlonnslres)  or  develop  an 
Interactive  program  such  ss  a  coat  benefit  analysis  progrsn. 
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Subicriber  Beneflf 


The  key  benefKt  for  faroers  using  Grataroots  are: 

•  Single  organized  source  of  inforoation 

-  uaer  gets  technicsX  inforoation,  urket  data 
analysia»  product  inforMtion,  financial  data  along  with 
educational  and  lif eatylc  Material  froa  s  aingle  source. 

.  Tiaelinesa  of  inforution 

-  inforaation  updated  as  new  dsta  becomes  svailable;  i.e.,  avoid 
the  distribution  delsya. 

•  Direct  cotBoiunicationa  vich  auppliers,  govtrniaent  and  othera 

-  through  the  aesssging  service  user  can  coMunicate  directly 
with  the  infonmation  service  providers. 

•  Infor«ation  available  on  request 

-  farner  is  no  longer  dependant  on  having  to  be  in  a  particular 
place  at  a  particular^  ti«e.    Famer  haa  access  to  latest 
information  at  bin  convenience. 

•  Lev  cost 

-  the  tsmer  haa  acceaa  to  the  servicea  at  a  Duch  lower  coat  than  if 
he  had  to  go  out  and  purchase/aource  each  individual  piece  of 
inforoation. 

.  Esse  of  uae 

-  faraer  needs  no  technical  background.    All  servicea  are  provided  for 
their  underitanding. 

.  Acceas  to  decision   aupporc  toola 

-  fam  aansgaent  prograas  allow  for  individual  snalyaia  of  operating 
procedures  and  alternatives. 
.  Tise  saving 

-  save  tine  on  sourcing  Inforaation  and  avoid  unneceasary  operations 
(c*S*f  aptaying  for  instcta  when  not  required). 

•  Increased  ^Lficiency/ decreased  coats 

-  buy /sell  at  the  right  .tine,  keep  abreaat  of  neweat  and  aost  coat 
efficient  developacnts 

(e*g.»  checUcal  spraying). 

•  Incresse  aarket  scope 

-  faraer  no  longer  liaited  to  buying/selling  at  local  level. 
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Inforaatlon  Provider  Benefits 


Soae  of  Che  key  benefits  Co  Che  organlzaClons  provldlns  Inforoiclon  are: 

•  Hev  Sales  Approach 

Through  Inceraccive  prograas  che  Inforaadon  providers  can  sell  chclr 
goods/services  dlrecdy*  chua  reducing  cose  of  aales. 

•  New  Karkeclng  Approach 

InfoniiClon  providers  can  get  a  dlrecC  reading  on  Che  ef fecClveness  of 
chelr  neaaage.    Crassroocs  Inforaaclon  providers  receive  a  oonchly  reporc 
on  how  luny  tines  each  of  Chelr  "pages"  has  been  accesaed.    The  ncdlua  is 
noc  time  or  apace  Halted  thus  allowing  the  advertiser  to  tell  the 
coaplete  story.    Their  Bieasaga  can  also  Include  tUely  Inforaatlon  as  It 
can  be  updated  as  often  aa    required.    Through  the  use  of  Interactive 
prograaa  the  advertlaer  can  reinforce  their  Messages;  I.e.,  if  low  cost 
la  the  feature  to  sell  an  Interactive  cost  coaparlaon  ana7/a,.i*  can  be 
part  of  the  application. 

•  Coanunlcatlona 

Through  the  «esaaglng  service  the  Inforiutlon  provider  can  comunlcate  on 
a  one'^ou'one  basla  with  their  cUenta. 

.   Market  Reaearch 

By  using  alactronlc  quaatlonnalres  the  Infonatlon  provldars  greatly 
reduce  their  coata  of  doing  lurket  reaearch  aa  It  allalnates  the  need  to 
print  the  queatlonnalra,  aall  then  out  and  code  the  results  for 
analyala. 

>   Corporate  laage 

Through  their  early  Involveunt  with  the  servlca  the  other  advertlaers 
gain  a  competitive  edge  while  alao  establishing  their  Itaage  as  a  coapany 
In  the  forafront  of  change. 
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Criiirooti  ind  Extenilon 

The  key  to  tht  tucceii  of  Criiirooti In  Iti  iblllty  to  matt  the  f«reeri' 
local,  n«tloa«l  ind  Interaitlonil  Informtion  niedi. 

In  recotnltion  of  the  luportint  roli  Extinilon  cin  pliy  In  cietlns  thli 
objective  vt  Iwve  approiched  the  Extenilon  people  In  our  Initial  launch  ilte 
with  the  followlni  propoiil: 

1.  In  order  to  Ucom  fialllir  with  thi  Crwirooti  iervlci  ind  aonltor  Iti 
divelopaent  v«  hivi  offered  thc«  the  uie  of  i  videotex  timlnal.  Where 
ippllciblc  wt  ire  prepirid  to  convert  in  IBM  or  compatible  perionil 
coeputcr  to  CriSirooti  cipiblllty.    The  offer  Includee  i  frii 
iubicrlptlon  ind  5  houri  of  uiise  per  ■onth. 

2.  To  eniure  the  continued  coit  ef fictltineii  of  Cr«iirooti  to  firmert  we 
hive  iitibllihed  in  Agrlculturil  D«tibite  Advliory  Council  <ADAC).  Thli 
council  Bceti  quArterly  ind  we  hive  iiked  them  to  mm  one  of  their 
Extenilon  ««ente  to  ilt  on  the  council.    Thi  council  li  6leo  coaprUed 
of  «  croi«  icctlon  of  unlvfirilty,  agrl-builneii  ind  f«r»tr 
repreiintatlvei. 

3.  Ue  believe  Criiirooti  provldei  o  good  opportunity  for  Extenilon  to 
dlieealn«te  Iti  Information  iuch  «i  reieirch  upditei,  niw«  on 
ijrlculturil  develop»enti,  ln»BCt  ind  dlieiie  bullitlni.    In  tecojnltlon 
of  Bxtinilon  itatui  we  have  Made  thli  offer  wilvlng  our  itandird 
icheduli  of  charsii. 

4.  In  thi  courii  of  launching  Criiirooti  we  ire  orginlslnt  iftverel 
Information  ieslnari  for  fireert  and  hiVi  iiked  for  the  icttve 
pirtldpitlon  of  their  aienti* 

To  dite  thi  rciponie  hii  been  extremely  poiltlre  from  ill  concerned. 
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It  It  our  Intention  to  set  <■  owch  Extension  Involvesent  in  the  development 
of  Gr«t«roott  m  la  poiiible.    We  believe  thiC  the  relationship  we  are 
trying  to  •■tablith  benefits  «1I  concerned: 

I.    Grassroots  ADcrlca  benefits  fro«  the  «tricultur<l  expertise  and 
undertstanalns  of  the  fanalns  cooaunlty  of  Extension  and  thus  ctn 
provide  <  better  service  to  the  faraer. 

2«    Extension  benefits  froa  tht  computer  technolof/  expertise  being 

developed  hy  Grassroots  Aaerlca  while  being  sssured  that  It  is  working 
with  ongoing  buslneas  concern.    Extension  can  concentrate  on  Its 
atren|ths  of  <srlcultural  developnentt  research  and  consul tins. 

3.  Throush  this  spproach  it  Is  posalble  to  s^t  coaaercl«l  Intereats  to 
sponsor  the  developaent  of  new  ssricultur*!  f«iti  oanageaent  tools  (e.g* 
sof twsre). 

4.  The  fsnaers  l>eneflt  by  getting  sccess  to  «  cost  beneficial  fani 
aanageMnt  aervlce  which  neets  their  need  -  the  conon  objective  of 
Grassroots  Aiierica  and  Extension. 
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HARYUiND  COOPERATIVE  EXTENSION  SERVICE 
TELECOMMUNICATIONS  SYSTEM 


TESTIMONY  PRESENTED  TO 

U.S.  House  of  Representatives 
Conxnittee  on  Agriculture 
Subcommittee  on  Department  Operations 
Research,  and  Foreign  Agriculture 


Dr.  Ralph  0.  Adklns 
Maryland  Cooperative 
Extension  Service 
College  Park,  HD  20742 


Hay  12,  1984 
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EXTENSION  SERVICE  TELECCfTONICATIONS  SYSTEM 


Much  attention  has  been  focused  on  the  power  of  computers  for 
decision-making  assistance,  recordkeeping  and  office  management. 
Equally  important  to  the  Extension  Service  is  the  conmunlcation 
capability  of  the  microcomputer. 

Sources  of  information  previously  available  only  to  grain 
brokers  or  the  largest  producers  can  now  be  made  economically  avaiJble 
to  all  agricultural  producers.    Time  sensitive  infonnation  can  be  dis- 
tributed directly  to  users  without  the  delay  of  further  handling  and 
mailing. 


Since  1982  the  University  of  Maryland  Cooperative  Extension  Service 
has  been  working  to  develop  a  microcomputer  driven  information  system. 
Based  on  the  Radio  Shack  videotex  system*  it  has  become  known  as  ESTEL 
representing  Extension  Service  Telecommunications  System. 

With  the  financial  assistance  of  the  Farm  Credit  Banks  of  Baltimore 
and  the  county  Farm  Bureaus  in  Somerset,  Worcester  and  Wicomico  counties, 
the  state  level  unit  and  a  county  host  unit  was  established.  This 
Initial  configuration  allowed  infonnation  to  be  collected  at  the  ii.ii- 
versity  of  Maryland  and  sent  by  telephone  to  the  county  host  unit  in 
Princess  Anne,  Maryland.    The  information  was  then  accessible  24  hours 
a  day,  seven  days  a  week.   Users  in  four  counties  could  access  the 
computer  with  a  local  phone  call. 

In  1983  a  second  host  unit  was  established  in  Talbot  County  allowing 
three  more  counties  to  access  the  system  with  a  local  telephone  call. 
Tho  of  these  county  offices  obtained  microcomputers  allowing  them  to 
load  their  own  information  in  addition  to  the  state  database. 


The  state-level  unit  consists  of  two  Radio  Shack  TRS80  Model  II 
microcomputers  with  auto  dial  inodems.   Cms  computer  Is  used  $imp]y  as 
a  word  processor  to  create  documents,  while  the  second  machine  receives 
Information  from  campus  specialists.   Agricultural  Marketing  Service 
and  the  national  Weather  Service  automatically  downloading  to  the  two 
county  units.   The  county  units  also  consist  of  Radio  Shack  Model  II 
microcomputers  equipped  with  coimmni cation  multiplexors  and  automatic 
answering  phone  modems.    The  multiplexor  gives  the  unit  the  ability  to 
answer  up  to  eight  phone  calls  simultaneously. 

A  second  microcomputer  is  required  to  give  the  capability  of  in- 
putting local  information  Into  thi  system.   The  one  host  unit  with  this 
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capability  daily  updates  local  cash  grain  prices  and  the  current  insect 
and  disease  status.    The  second  microcomputer  is  available  for  normal 
confuting  functions  in  the  Extension  office  during  the  remainder  of  the 
day. 

The  Initial  users  accessed  the  system  using  Radio  Shack  videotex 
terminals  coupled  to  their  telephone  and  television  sets.   These  8K 
terminals,  costing  about  $400  were  soon  replaced  with  16K  terminals 
costing  about  $300.    The  next  step  was  to  access  the  system  with  Radio 
Shack  microcomputers  allowing  disc  stovage  and  printing  of  the  Infor- 
mation.   In  1983  a  software  revision  allowed  access  by  any  micro- 
computer and  at  the  same  time  made  the  system  interactive. 

Information  Available 

Information  in  the  database  is  obtained  from  a  number  of  different 
sources.   The  Agricultural  Hirketing  Service  provides  both  future  prices 
from  the  Chicago  Board  of  Trade  and  cash  prices  from  livestock,  fruit 
and  vegetable  terminal  markets.   Weather  Information  supplied  by  the 
National  Weather  Service  gives  forecast  information  for  each  Maryland 
county  as  well  as  regular  agricultural  weather  forecasts.   Marine  weather 
is  updated  three  times  a  day  with  coastal,  offshore  and  high  seas  fore- 
casts covering  the  entire  Eastern  seaboard. 

Information  from  the  Extension  specialists  at  the  University  of 
Maryland  is  added  to  the  database  daily.   Such  Information  Includes 
Ag  A.M.  Morning  News  from  USDA,  Maryland  Extension  news,     IPH  weekly 
reports,  variety  trial  reports,  home  economics  Information,  and  other 
similar  Extension  Information. 

The  addition  of  local  information  is  expected  to  Increase  rapidly 
as  all  county  offices  receive  computers  with  this  capability  later 
this  simmer.   At  present  local  Information  includes  local  cash  grain 
prices.  Insect  conditions  and  calendar  of  events. 

A  conplete  listing  of  the  June  1984  ESVEL  menu  follows. 
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ESIEL  Kcfiu  For  The  Konth  of  June  1984 

SOftERSEf  lASEO  5Y5TER  (543-2010) 

• 

Renu 

Report  Dfscrlptid 

flenu 

Report  Cescription 

Updated 

Bimhl  IKfOXHAtIM 

RENU 

Ojtjbjse  Renu 

ncEsi 

Eitension  Keifs 

A.H.  Korning  Kews  (500,501,502) 

m:es2 

Eitension  Calendar 

MRKETIKS  IKfORKATIOH 

SKAIN 

FUrURES 

LIVCSIOCK  AUCIUN3 

CITt 

Chicago  9:3Sji  N/previoos  close (1501) 

1600 

Lancaster  Llvettocl: 

Tu/Th 

CIT2 

Chicago  10:SOji  v/pre/ious  doseUSOi) 

UOl 

lieN))olland  (cattlei  shee?) 

Frl 

CIT3 

Chicago  Settleitnt  Close  (1503) 

1602 

Vintage  LiYcstock 

Med 

1403 

Flash  Net!  Holland  Hogs 

Ron 

1604 

Km  Holland  Feeder  PI9S 

Thu 

iSS2 

Lccal  Srjin  Bjsis  (Seiford  D£) 

1605 

KeN  Holland  Hogs 

Hon 

KEARiY  mnmi  harkhs 

1606 

Lancaster  Feeder  Figs 

Ved 

1212 

Nen  York 

1607 

Lancaster  Koqs 

Tue 

1213 

Fhiladflphi 

1214 

Fittsbur) 

1608 

Lancaster  Feeder  Cattle 

Hon 

FKUIT 

U20 

Lancaster  County  Veekly  RevieN 

Frl 

1220 

hltiicrt 

1649 

Meekly  Feeder  Sales 

123t 

)(f»  ycrk 

1233 

Fittsbur) 

4800 

Karyland  Feeder  FI9  Suitary 

m 

FeltoQ,  EE  Livestock  Suuiry 

Thu 

1239 

Ijltitore 

HOAl 

t(eekly8roi]erScM:rY  (6802) 

Ved 

12S0 

Keif  York 

mz 

Feed  I  Grain  Report  (4603) 

Frl 

12St 

Fhildelp&ia 

1252 

FUtsburf 

Grain  N«»s  (J.  Crouthers)  16804) 

Frl 

K9A4 

Veekly  Crop;Heather  (6105) 

KOQ 

HEATHSR  TKF(^IICH 

70OO 

of  Veather  Froducts 

atl 

Crop  KoistQr^  Indei  (7013) 

lue 

7001 

Lover  Eastern  Shore 

70H 

National  Agricultural  Suxiary 

Ned 

?C^2 

Upper  Eastern  Shors 

7015 

Foreiga  Agricultural  Suiury 

Med 

7003 

Cecil  Ccttnty 

701& 

Niarva  Agricultural  Heather 

Daily 

7001 

Lotrer  Southern  tlirvlind 

7017 

Fiediont  Agricultural  Itiather 

Daily 

700S 

Soutli  Ceatrjl  Kirylind 

7018 

30  bay  Outlook  (current  30  day  period) 

700& 

Ejst  Central  HiryUnd 

7217 

Cliiate  lAforiition,.Ch4stertoNn 

7007 

Xortb  CeatrJl  RiryljAd 

7218 

Cliiite  Ieforiation..CenterYllie 

7008 

Allegany  County 

7220 

Cliiite  InforaUioo«.Roy3l  Oak 

70O? 

SL'rett  Cotmty 

7223 

Cliiatc  Ioforiition..Frincess  Anne 

7010 

D.C.  Arej  Fcrecist 

7500 

Kirins  Heather  Froducts  Henu  (31 

Iteis) 

7012 

S't'ay  Ffirec»t  for  HO  1  &E 

A6KICULIUtAL  iXFmiiei 

mU  m  HOKE  IKFOFJIAIIOH 

20OO 

A^ricuUiral  Keou 

3000 

Kend 

2101 

Costoa  Rjtes... Loner  Shore 

3001 

Foo  .<.«s  for  Kay  (Keat  (  Poultry)  • 

3002 

Food  Ne»s  ior  Kay  (Fruiti  (  Vegetakles) 

3003 

Uneiployftt  arsd  Stress 

24!9 

letperature  Unit  Accuiulitions 

3010 

Avoiding  Kortgage  Default 

IMl 

AHjHj  iraitepDrt 

3020 

Asbestos  1(1  the  Kote 

1M2 

UiW  6rjin  m  Report 

3030 

Keat  k  Poflltry  Lilel  Kotes  (US&A) 

1FH3 

Corn  IFH  Report 

3040 

keeki  lest  luys 

2S01 

Vesetabli  IFN  Report 

3041 

RectlM  of  the  Meek 

3102 

Free  USDA  Fibliciticns 

ERLC 

411 

409 


Page  3 

Network  Structure 

The  ESTEL  user  works  through  his  local  or  area  Extension  office. 
His  persona"!  contact  is  with  the  same  Extension  agent  with  whom  he  has 
traditionally  worked.   Many  of  the  decisions  about  operations,  financing 
and  information  services  are  made  by  local  Extension  advisory  conmittces. 
The  types  of  information  provided  and  the  target  audiences  can  be  tailored 
to  the  needs  of  the  specific  host  sites. 

Maryland  Extension  agents  have  not  been  by-passed  but  have  been 
very  nxjch  a  part  of  the  development  and  implementation  of  this  system. 
With  the  capability  of  loading  county  information  directly  into  the 
system  da t abase »  immediate  response  to  county  needs  can  be  achieved. 

While  the  local  information  is  important,  the  bulk  of^the  database 
is  collected  by  the  Extension  computer  unit  at  the  University  of 
Maryland.    He  depend  heavily  on  the  standard  daily  reports  of  the  USDA 
Agricultural  Marketing  Service,  National  Heather  Service  and  the  Maryland 
Department  of  Agriculture.   This  information  and  the  work  of  our  Extension 
specialists  form  the  backbone  of  our  database. 

Target  User^  Group 

The  ESTEL  system  does  not  seem  to  attract  the  user  who  washes  to 
browse  through  frames  of  information.   Instead,  we  have  found  that  our 
users  have  very  specific  information  needs  that  must  be  met  before  they 
arc  interested  in  other  topics.    Initially  it  was  grain  producers  who 
supported  the  system  for  Chicago  Board  of  Trade  prices.   Now,  during  the 
sunmer  months,  there  is  a  strong  group  of  users  accessing  only  fresh 
markejt  vegetable  reports. 

Weather  inforriation  is  an  area  of  increasing  interest,  ranging 
from  International  reports  to  daily  zone  forecasts.   Specialized  products 
such  as  aqricultural  weather  reports  and  marine  weather  forecasts  appeM 
to  specific  audiences. 

While  the  husbands  may  haVe  purchased  the  unit  for  farm  parkets, 
their  wives  are  accessing  home  economics  Information.   As  ESTEL  reaches 
more  urban  areas,  we  expect  a  large  home  horticulture  users  group  to 
emerge  and  more  recreational  boaters  will  use  the  marine  information, 

ESTEL  System  Costs 

The  state  unit  at  the  University  of  Maryland  collects,  stores  and 
forwards  information  to  county  host  units.   The  hardware  cost  for  this 
state  unit  is  about  $10,000. 
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The  county  host  units  receive  the  state  database,  collect  local 
laformation  and  offers  the  entire  database  to  county  users.  With  the 
capability  to  handle  up  to  eight  telephone  lines,  a  county  host  unit 
costs  about  $14,000. 

The  user  nay  subscribe  to  the  system  for  $40  per  year  and 
utilizing  his  existing  telephone  service  and  television  set  can  access 
the  database- with  a  terminal  costing  as  little  as  $300,    On  the  other 
hand,  he  may  also  access  it  with  more  advanced  computer  equipment, 
saving  the  data  in  memory  or  printing  out  hard  copy. 

These  costs  do  not  include  telephone  charges.    Every  effort  has 
been  made  to  locate  host  units  where  several  counties  can  be  served. 
In  all  Instances  users  are  able  to  access  the  system  with  a  local  phone 
call. 

ESTEL  User  Survey 

In  Harch  1984  a  telephone  survey  was  made  which  Identified  some  of 
the  characteristics  of  both  the  system  and  its  users:    There  are  41 
paid  subscribers  with  an  estimated  100  users  of  the  system. 

—  ESTEL  users  farm  from  50  to  2000  acres  of  land  averaging  about 
450  acres,   ^tost  of  the  farms  are  grain  operations  in  combination  with 
either  vegetables,  broilers  or  livestock. 

—  It  was  found  that  59X  are  accessing  the  ESTEL  system  with  videotex 
terminals  while  41 X  ^re  accessing  with  microcomputers. 

—  The  most  popular  time  to  access  the  system  was  from  4;00  PH  to 
6:00  PM.   The  next  most  popular  time  was  from  12;00  noon  to  1:00  P,H. 

—  The  length  of  time  on  line  ranged  from  1  to  30  minutes  with  the 
inean  being  6.2  minutes. 

—  Frequency  of  use  showed  36%  using  the  system  once  per  day;  33X 
using  it  more  than  once  per  day;  and  31%  using  It  less  than  once  per 
d^^  but  about  3  times  per  week. 

—  The  greatest  usage  was  In  the  spring,  sunincr  and  fdll.  Usage 
Was  more  frequent  whenever  the  farmers  were  marketing  grain  or  livestock. 

Seventy- seven  percent  of  the  subscribers  operate  the  system 
theraselves  while  the  remainder  Indicate  a  spouse,  family  member  or  employee 
retrieve  Information. 

—  Marketing  Information  was  by  far  the  most  used  infomatlonf  in 
the  system,  while  weather  was  the  second  most  popular.    Ag  A.K.  was  the 
third  choice,  and  pest  management  was  the  fourth  choice. 
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—  Users  enjoy  the  convenience  of  the  system  and  the  ability  to 
access  Information  at  any  time  of  the  day. 


Any  system  of  electronic  cownuni cation  depends  on  two  key  coin- 
ponents  for  success.   One  component  is  reliable  hardware,  while  the 
othef"  is  up-to-date  information.  While  attempting  to  provide  both 
components,  the  Maryland  ESTEL  system  has  concentrated  its  efforts  in 
developing  or  obtaining  hardware  and  software  that  functions  with 
reliability.   We  are  satisfied  now  that  our  system  can  be  operated  and 
mainUined  while  serving  one-third  of  Maryland's  counties. 

The  development  of  the  information  database. and  the  expansion  of 
the  entire  system  has  been  limited  by  the  computer  hardware  available 
to  specialists  and  agents.    In  July  we  plan  to  install  microcomputers 
in  every  county  and  in  each  Extension  department  with  the  capability 
of  both  accessing  and  contributing  to  the  infonnational  database.  At 
the  same  time,  we  would  like  to  insUll  a  market  wire  from  the  Ag 
Marketing  Service  that  will  give  us  easier  access  to  the  market  reportJ. 

A  third  host  unit  will  be  housed  on  the  University  of  Maryland 
campus  serving  the  two  surrounding  counties.   Other  host  units  will  be 
installed  in  the  remaining  Maryland  counties  as  the  need  develops  and 
funds  permit. 

Whether  ESTEL   or  a  similar  system,  electronic  information  delivery, 
is  a  viable  and  appropriate  role  for  Extension.   Computer  technology 
is  dust  another  tool  that  Extension  agents  and  specialists  will  have  at 
thfcir  disposal  to  assist  with  the  adoption  of  research  findings  of  the 
land  grant  institutions. 


(AttachiKnt  follows:) 


Future  Direction 


Maryland  Cooperative  Extension  Service 
University  of  Maryland 
College  Park  •  Eastern  Shore 
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Extension 
Service 
Teleconriinunication 
System 

A  coiDputor-numaged  infonnation  system  for  your  home,  fami  or  offlce,  the 
ESTEL  System  combines  your  telephone  and  teie^sion  through  a  simple  re- 
mote terminal  to  provkle  access  to  nationwide  sources  of  Infonnation. 

A  local  phone  call  to  your  county  Extension  office  allows  you  to  select  the 
inf  omiatlon  you  want  from  USDA,  Maiyland  Extension  specialists  and  cdunty 
Extension  faculty. 

The  Maiytand  Cooperative  Extension  Service  has  adopted  the  videotex 
concept  to  significantly  change  Extension's  method  of  dissemination  of  edu- 
cational tnfomriatlon.  Joining  two  familiar  household  appliances,  the  telephone 
and  the  television,  with  an  inexpensive  videotex  terminal  meko  every  home 
or  office  part  of  a  large  communications  networlc.  Almost  anything  published 
in  bocks,  magazines  or  newspapers  can  be  stored  and  transmitted  by  a  vid- 
eotexsystem. 

The  Extension  Service  Telecommunication  System  (ESTEL)  originates 
from  a  microcomputer  located  on  the  University  of  Maryland  cantpus.  This  Is 
the  hub  of  a  network  that  collects  Infonnation  from  the  U.S.  Department  of  Ag- 
riculture, university  specialists  arKlother  Information  sources.  Autonoatically, 
several  times  daily  this  Infonnation  will  be  transmitted  by  telephone  to  mlcro- 
computersln  county  Extension  offices. 

The  infonnation  base  will  be  stored  and  maintained  In  county  Extension  of- 
fices throughout  the  state.  County  Extension  agents  can  also  generate  Infor- 
mation atXHit  local  concems  and  Input  it  directly  into  the  system. 

Connected  to  the  county  microcomputer  Is  a  multiplexer  that  allows  the  sys- 
tem  to  simultaneously  answer  up  to  16  Incoming  phone  caHs.  Twenty-four- 
hour*a<lay  service  makes  the  system  truly  available  at  the  user's  conveni- 
ence. 

With  Infonnatbn  stored  In  the  county  microcomputer.  Extension  clientele 
can  access  it  with  the  simplicity  of  a  local  phone  call.  Selecting  the  infonnation 
needed,  the  client  will  type  In  the  reference  numbers  on  the  Iceyboard  of  the 
videotex  tem^inal  and  call  the  local  ESTEL  system.  Within  seconds  the  Infor- 
mation requa  '^ted  will  begin  to  appear  on  the  honr>e  TV  set.  The  Infonnation 
Is  stored  in  the  videotex  terminal  for  later  retn  eval  and  display  on  the  television 
screen. 

Designed  to  be  flexible  and  dynamic,  the  ESTEL  system  allows  the  Input 
of  Information  from  county  as  well  as  state  and  national  sources.  Infonnation 
stored  Is  directed  to  local  Interests  and  updated  several  tinges  dally. 
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Information  in  the  Maryland  ESTEL  tyattm  covtrs: 

■  Market  reports  ■  Energy  conservation 

■  Weatt)er  forecasts  ■  Home  economics  facts 

■  Agricultural  recommendations   ■  Extension  Service  news 

■  4-H  information 

For  further  Information  on  ESTEL,  contact  ttie  Maryland  Cooperative  Exten- 
sion Service  or  your  county  Extension  office. 


S  Extension  Recommendations 
o 
o 

a  MarketReport  o 


^  ^©  Research  Results 


S  Extension  News  OOO 
®  Weather  Forecast  00 


I 


Local  Information  000 


All 


o 
o 
o 
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lAMMd  In  furth*r»nc«  ol  Coop«r»tiv«  Ext«Ml§n  work,  acts  of  May  8  and  Jum  M),  1114  In  coop« ration  with 
tha  U.t.  Dapvtmant  of  Aorieultura.  Un]y«rtJty  of  Mifytand  and  local  govarnrnanta.  Crais  S.  0llvar»  Diraetor 
off  Coopanttiva  Extension  ftanrlca,  Untvaralty  of  Mafytand. 

Tba  Un)v«r«lty  of  Minrtand  It  an  aqual  opportunity  inttlhjllon  with  raipaet  to  both  adueatlon  and  amploy* 
manl.  Tho  unlvaralty'a  pollelft«  programs  and  acUvltlaa  ara  In  conlormanca  with  partlnant  fadaral  and 
atata  law*  and  raoultltona  or  nondiscrimination  ragardlng  raca.  color,  rallQlon«  aga.  national  origin,  aax 
and  handicap.  Inqulrl«t  ragardlng  cornpllinca  with  TItIa  VI  ol  tha  Civil  fUghta  Act  of  1064,  aa  amandad: 
IX  or  th«  Educational  Amtndminta:  Sictlon  604  of  tha  Rahabilltatlon  Act  of  1073:  or  ralat'«.  lagal 
rantanta  ihould  M  dlractad  to  tha  Human  Raaouroaa  Coordinator.  lUarytand  Cooparallva  ExMnaion 
-  Unlvartity  of  Maryland,  Room  1214,  Symoy    il^llaga  Parte,  Marylind;  20742. 
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Presentation  at  the 

HEARINGS  OK  AGRICULTUHAL  RESEARCH 

SUBCOMMITTEE  ON  DEPARTMENT  OPERATIONS,  RESEARCH, 
AND  FOREIGN  AGRICULTURE 
of  the 

COMMITTEE  ON  AGRICULTURE,  HOUSE  OF  REPRESENTATIVES 

1302  Longworth  House  Office  Building 
12  June  1984,  1:30  p.m. 

Theodore  L.  Hullar,  Ph.D. 
Director,  Cornell  University  Agricultural  Experiment  Station,  and 
Director  for  Research,  College  of  Agriculture  and  Life  Sciences 
Cornell  University 


My  name  is  Theodore  L.  Hullar.  I  am  Director  of  the  Cornell 
University  Agricultural  Experiment  station  and  Director  for 
Research  for  the  New  Vork  State  College  of  Agriculture  and  Life 
Sciences  at  Cornell  University. 

I  provided  testimony  last  year,  on  28  June  1983,  before  this 
Subcommittee  as  a  part  of  the  earlier  hearings  on  agricultural 
research.  The  present  testirnony  builds  on  my  last  year's  testi- 
mony. 

My  purpose  in  this  presentation  is  to  show  that  universities,  and 
particularly  our  land  grant  universities,  are  the  central  part  of 
our  agricultural  research  system,  and  that  a  competitive  research 
grants  program  for  basic  research  for  agriculture  is  essential  if 
we  are  to  receive  full  value  from  these  universities. 

To  do  this^  I  wish  to  present  five  major  themes: 

o  Universities  are  the  central  part  of  our  national 
agricultural  research  system. 

o       Basic  research  is  the  core  of  our  universities. 

o  Competitive  grant  programs  are  essential  for  basic 
research  for  agriculture. 

o  Competitive  grant  programs  for  basic  research  for 
agriculture  must  have  certain  characteristics. 

o  More  competitive  grant  programs  are  needed  for  effec- 
tive basic  research  and  graduate  training  in  agricul- 
ture* 
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tlnivergltlei  are  the  Central  Part  of  Our  National  \grlcultural 
Research  Syiten. 

Our  national  agricultural  research  system  consists  of  three 
parts s 

o  Our  universities,  and  especially  our  land  grant  unlver*- 
sltles  with  their  associated  state  agricultural  experi- 
ment stations 

o  Federal  activities,  such  as  the  federal  laboratories  of 
the  Agricultural  Research  Service  of  the  U,S,  Depart- 
ment of  Agriculture  (USDA)  and  of  the  National  Insti- 
tutes of  Health  (NIH) ,  and  federal  extramural  funding 
programs 

o       Industrial  and  private  research  laboratories 

Of  these  three  parts,  the  universities,  and  especially  our  land 
grant  universities,  have  the  central,  seminal  responsibilities 
for  at  leant  threo  reasons; 

(1)  Universities  are  places  where  research  and  scholarship 
are  preeminent. 

(2)  Universities  are  responsible  for  education  of  the 
research  scientists  for  our  government  and  Industrial 
laboratories  and  of  the  faculty  for  our  universities 
and  colleges*  This  responsibility  Is  not  shared  by  any 
other  agency  or  institution.  Xi  such,  this  places 
special  responsibilities  on  universities  and  govern- 
ment. 

(3)  Universities  are  the  home  and  center  for  our  coopera- 
tive extension  programs,  bringing  the  results  of 
research  to  potential  users. 

To  fulfill  these  three  functions,  universities  must  do  a  signifi- 
cant amount  of  basic  research  and  must  have  sufficient  resources 
to  do  this  basic  research.  Because  basic  research  knows  no 
geographic  boundaries  and  cannot  be  targeted  at  Its  Inception  to 
any  practical  application,  primary  support  of  basic  research  Is 
truly  a  federal  responsibility. 

Basic  Research  Is  the  Core  of  Our  Universities. 

It  Is  In  universities,  and  certainly  In  our  land  grant  univer- 
sities, where  so  much  of  the  nation's  basic  research  Is  done. 
Upwards  of  50-60%  of  the  research  done  In  our  state  agricultural 
experiment  stations  Is  basic  research. 

Basic  research  fuels  the  development  engine.  It  Is  basic  re- 
search In  our  agricultural  experiment  station  that  Infuses  our 
applied  and  developmental  research  with  new  concepts  and  tough 
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questions.  It  is  basic  research  that  provides  the  new  knowledge 
that  accelerates  our  technology  development.  And  it  will  be 
basic  research  in  our  agricultural  research  sector  that  will 
permit  us  to  build  the  multidisciplinary  teams  with  scientists 
from  outside  agriculture  to  help  solve  the  tough  problems  ahead. 

Education  of  students  is  the  unique  responsibility  of  univer- 
sities. To  be  effective,  education  requires  research  of  all 
Kinds,  but  particularly  basic  research.  Basic  research  provides 
the  principles  for  application.  It  permits  a  considered  probing 
to  elucidate  abstruse  phenomena. 

But,  basic  research  for  agriculture  is  all  too  often  slighted 
because  of  the  enormous  pressures  for  applied  and  developmental 
research  to  solve  specific  problems  of  crop  and  region.  Further- 
more, local  and  state  governments,  and  even  industry,  are  often 
reluctant  .to  fund  basic  research  where  no  practical  pay-off  is 
easily  foreseen.  As  we  have  noted  above »  funding  of  basic 
research  is  legitimately  the  rightful  responsibility  of  the 
federal  government  because  such  research  is  truly  national  in 
scope  and  effect. 

Competitive  Grant  Programa  are  Essential  for  Basic  Research  for 
Agriculture. 

One  method  for  funding  basic  research  is  through  the  time-honored 
formula  funding  programs  such  as  the  Hatch  and  Regional  Research 
Fund  allocations,  the  Mclntire-Stennis  allocations,  and  the 
animal  health  allocations.  This  provides  a  stable  funding  base, 
particularly  for  long-term  research.  However,  this  base  has  not 
been  increasing  sufficient  to  cover  the  losses  of  buying  power 
caused  by  inflation. 

A  second  method  for  funding  basic  research  is  through  competitive 
grants.  The  competitive  grants  programs  of  the  National  Science 
Foundation  (NSF)  have  bean  particularly  successful  in  supporting 
leading  scientiots,  in  advancing  basic  research  in  the  biological 
and  physical  and  social  sciences^  and  in  providing  critical 
support  fvr  education  of  young  scientists.  The  mission-oriented 
competitive  grants  programs  of  the  NIH  have  been  particularly 
successful  in  achieving  the  spectacular  advances  in  bio-medicine. 
Both  of  these  programs,  for  example,  have  laid  the  theoretical 
and  experimental  basis  for  the  rapid  advances  and  applications  in 
biotechnology*  Furthermore,  these  programs  have  been  responsible 
for  attractinc*  top  scientists  in  universities. 

Competitive  grant  programs  have  similar  advantage  for  agricul- 
ture, for  at  least  two  reasons: 

(1)  They  have  the  potential  for  attracting  and  holding  top 
scientists  in  agricultural  research,  where  otherwise 
the  scientists  might  well  be  working  on  other  areas 
such  as  bio-medicine. 
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(2)  Competitive  grant  progcaiQS  can  supplement  the  formula 
funds  and  provide  much  needed  additional  funding  for 
agricultural  research* 

Thus t  it  is  essential  that  the  competitive  grant  programs  for 
agriculture  be  increased  very  substantially >  To  do  otherwise  is 
to  deny  the  opportunities  for  agriculture  and  to  frustrate  the 
coBonitment  and  interest  of  dedicated  faculty  and  research  scien- 
tists* 

Characteristics  of  Competitive  Grant  Programs  for  Basic  Research 
for  Agriculture* 

Certain  general  characteristics  should  apply  to  all  c^petitive 
grant  programs.    For  example: 

(1)  Competitive  grant  programs  should  be  designed  to  obtain 
the  maximum  interest  from  all  competent  scientists, 
regardless  of  original  discipline* 

(2)  The  programs  should  be  designed  to  elicit  the  most 
creative,  innovative  thinking  and  analysis. 

(3)  In  addition,  for  mission-oriented  competitive  grants 
programs,  such  as  those  for  the  MIH  or  the  USDA,  they 
must  be  designed  to  address  the  fundamental  questions 
of  special  interest  for  achieving  the  mission  objec- 
tives, but— at  the  same  time— not  be  inordinately 
subsumed  to  th^  immediate  specific  problems  of  the 
mission  agency* 

The  following  ^more-specific  characteristics  should  apply  to 
competitive  grant  programs  for  agriculture; 

(4)  The  programs  should  aim  at  a  basic  biological  and 
physical  understanding  and  should  not  be  segregated 
into  plant,  animal t  and  microbe  c la s s  1^ ica t ions  unless 
absolutely  necessary. 

(5)  A  broad  array  of  grant  programs  should  be  available 
starting  with  the  introductory  pre-doctoral  student  and 
continuing  through  senior  faculty  fellowships  to  allow 
for  retraining*    (See  below  for  further  discussion.) 

(6)  Multidisciplinary  studies  should  be  encouraged.  * 

(7)  All  funds  should  be  allocated  solely  on  a  competitive 
basis,  without  regard  for  geographic  distribution. 

(8)  All  applications  should  be  investigator-initiated  and 
peer-reviewed,  with  all  scientists  in  public  and 
private  universities,  research  institutes,  and  govern- 
ment laboratories  eligible  to  spply. 
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(9)  The  proccams  should  be  coinplerPentary  to  existing 
funding  "pJ^ogJ^^n's  in  the  USDA,  NSF,  NIH,  and  other 
agencies  and  should  be  designed  to  enhance  interaction 
among  the  program  areas  and  among  scientists* 

(10)  To  insure  a  ini88ion*-orientation  (as  necessary) ,  a 
program  council  should  be  established,  comprised  of 
leading  scientists  with  a  broad  view  of  basic  research 
for  agriculture. 

(11)  Competitive  grants  programs  roust  be  added  to  the 
existing  research  and  education  programs,  such  as 
formula  funds,  and  roust  not  be  a  replacement  or  redi- 
rection of  current  programs  or  fundi. 

A  comprehensive  program  of  grants  and  fellowships  roust  be  provid- 
ed to  attract  scientists  and  faculty  at  all  stages  of  their 
research  careers.  For  example,  it  is  essential  to  have  a  pre- 
doctoral  fellowship  program  to  attract  the  roost  promising  gradu- 
ate students  into  careers  in  agricultural  research.  The  follow- 
in*!  outline  presents  funding  programs  that,  ideally,  should  be 
part  of  a  comprehensive  competitive  grants  and  fellowships 
program  for  USDAt 

Education 

Pre-doctoral  fellowships 
Post-doctoral  fellowships 

Training  grants  (for  establishing  and  nurturing  strong 
graduate  degree  programs  in  new  fields) 

Project  support 

Young  Investigator  awards  (for  the  most  promising  young 

faculty  to  help  them  get  started  in  their  first 

t.iree  years) 
Resear::h  grants  (for  major  project  support) 

Individual  grants 

Mx:ltidiBciplina'«y  grants 
Heserrch  Career  Development  Awards  (for  the  most 

accomplished  and  promising  established  i..ye8tiga- 

tors) 

Program  support 

Equipment  (the  impending  crisis  in  obsolete  equipment 

malces  this  imperative) 
Research  support  (general  support  as  an  incentive 
award) 

Re-training 

Senior  post-doctoral  fellowships 
Senior  faculty  awards 

All  of  these  characteristics  and  types  of  awards  were  presented 
by  the  Committee  on  Biotechnology,  Division  of  Agriculture, 
National    Association    of    State    Universities    and    Land  Grant 
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Colleges  (Progress  Report  II,  November  1983)  in  the  proposals  for 
a  national  initiative  on  basic  research  in  biotechnology  for 
agriculture,  in  addition,  each  of  these  programs  has  been  used 
at  one  time  or  another  by  federal  agencies. 

More  Competitive  Grant  Programs  are  Needed. 

The  national  biotechnology  initiative  (described  in  the  Coiwnittee 
report)  and  incorporated  into  the  Executive  Budget  proposals  for 
FY  1985  incorporates  the  above  principles  and  is  an  example  of 
the  type  of  progreans  that  are  needed. 

The  proposed  biotechnology  program  has  a  projected  budget  of  $70 
million/year  I  This  is  four  times  the  current  USDA  total^  competi- 
tive grants  program  I  However,  this  amount  is  clearly  justified 
and  needed.  The  average  level  of  funding  proposed  (e.g. , 
$100, 000/individual  research  grant)  is  comparable  to  a  modest  NIH 
grant  and  is  just  €»r'*ugh  to  fund  a  small  project  without  being 
diverted  unduly  .  K  additional  support.  'he  program  will  fund 
only  about  one-V  xrd  of  the  ca.  600  investigators  presently 
worjvin<j  b^^tejhnology  in  the  agricultural  experiment  stations. 
An  equal  number  of  interested  and  qualified  scientists  may  be 
wor);ing  outside  agricultural  experiment  stations.  In  addition, 
it  is  estimated  by  the  Committee  that  over  200  additional  inves- 
tigators will  begin  biotechnology  studies  by  1986-87.  Thus,  the 
proposed  $70  million /year  program  is  sufficient  to  fund  only 
about  1/6-1/4  of  eligible,  competent  scientists. 

But  the  biotechnology  program  is  only  the  first  program  that  is 
needed.  It  deals  only  with  information  biology,  the  specific 
biology  of  molecular  genetics  and  directly  related  disciplines. 
In  addition,  the  following  competitive  grant  programs  for  agri- 
culture are  also  needed: 

Organismal  biology 
.  The  biology,  chemiotry,  and  physics  of  whole  organisms 

by  themselves  or  in  their  surroundings.  Included  here 
would  be  the  basic  studies  related  to  disciplines  such 
as  animal  and  poultry  sciences,  agronomy  and  plant 
breeding,  plant  pathology  and  entomology,  and  the 
horticultural  sciences. 

Ecological  biology 

The  biology,  chemistry,  and  physics  of  larger  systems. 
Included  here  would  be  the  basic  studies  related  to 
topics  such  as  pest  management ,  soils,  weed  science, 
agroecosystems ,  soil  conservation ,  soil  and  wate  r 
management,  waste  and  energy  management,  and  toxic  and 
hazardous  effects. 

Nutrition  and  food  sciences 

rHe  biology,  chemistry,  physics ,  and  engineering 
related  to  the  preparation  and  processing  of  our  food, 
and  the  studies  of  nutrition. 
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The  social «  econom  and  institutional  analysis  that 
seeks  to  explain,  correlate,  and  predict  social, 
economic,  and  institutional  effects  of  topics  such  as 
the  effects  and  impacts  of  new  technologies  and  the 
effect  of  external  conditions  on  th3  broad  agricultural 
and  food  sectors. 


The  programs  proposed  here  should  not  eliminate  the  current 
programs  in  photosynthesis,  nitrogen  fixation,  genetic  improve- 
ment, stress,  and  human  nutrition.  Rather,  the  proposed  programs 
a.:e  much  broader  and  would  place  the  current  programs  into  a 
larger  context. 

The  desired  cost  for  the  organisnal  and  ecological  programs 
would,  together,  be  over  $100  million/year.  The  nutrition  and 
food  sciences  programs  would  be  at  least  $35  million/year. 

These  are  ambitious  targets,  but  the  need  and  opportunity  is  also 
great.  Indeed,  when  it  is  recognized  that  only  1-2%,  at  most  of 
the  gross  value  of  agricultural  products  is  spent  on  agricultural 
research,  and  when  we  note  that  the  average  annual  return  on 
agricultural  research  investment  is  3O<-50%,  it  is  clear  that  the 
nation  is  underinvesting  in  agricultural  research. 

It  is  now  time  to  reverse  this  underinvestment.  A  major  competi- 
tive grants  program  for  basic  research  in  agriculture  would 
establish  a  new  momentum,  and  signal  a  renewed  commitment  to  the 
continued  health  of  U.S.  agriculture. 

Thank  you  for  your  interest.  We  all  look  forward  to  your  sup- 
port. 
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resciaony  Before  the  Subcommittee  on  Department  Operations, 


Mr.  Chairman  and  members  of  the  Committet,  I  am  John  P. 
H«  Brand,  Associate  Dean  of  the  College  of  Agriculture  and 
Natural  Resources  at  the  University  of  Connecticut,  and 
curren  t  chairman  of  the  Res  i dent  Inst  rue t  ion  Commit  tee  on 
Organization  and  Policy  (RICOP)  of  the  Division  of  Agricul- 
ture, National  Association  of  State  Universities  and  Latid 
Grant  Colleges  (NASULGC).  I  are  pleased  to  accept  your  invita- 
tion to  comment  upon  critical  higher  education  Issues  facing 
the  food  and  agricultural  science  and  education  system.  The 
members  of  the  Resident  Instruction  Section  Join  ree  in 
expressing  appreciation  to  this  Committee  for  including  higher 
education  in  the  scope  of  these  oversight  hearings.  I  welcome 
this  opportunity  to  present  testimony  to  compltnent  that 
given  on  February  7,  1964. 

The  Joint  Council  on  Food  and  Agricultural  Sciences 
comprised  of  individuals  frore  agricultural  experiment 
stations.  Cooperative  Extension  Service,  Land-Grant  and  non- 
Land-Grant  Universities,  foundations,  private  industry,  and 
USDA  agencies  in  its  report,  "FY  1985  Priorities  for  Research, 
Extension  and  Higher  Education — A  Report  to  the  Secretary  of 
Agriculture,*'  recommended  eight  national  priorities  from  24 
which  had  been  recognised.  Scientific  expertise  development 
was  ranked  second  in  their  recommendations.  Basic  biotechnol- 
ogy research  was  given  the  highest  priority.  It  is,  therefore, 
not  unexpected  that  the  higher  e ducat  ion  concerns  of  RICOP 
deal  largely  with  issues  associated  with  the  development  of 
food  And  agricultural  scientists.  The  following  list  of  issues 
was  prepared  by  the  Higher  Education  Programs  unit  of  USDA  *s 
Science  and  Education  and  reflect  RICOP' s  concerns  regarding 
the  academic  community's  capability  to  provide  the  nation's 
food  and  agr icul tural  scient  is ts ,  managers ,  and  technical 
profe  s  sionals . 


Research,  and  Foreign  Agriculture 


of  the 


Committee  on  Agriculture 
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ISSUES  ASSOCIATED  WITH  THE  DEVELOPMENT 
OF  FOOD  AND  AGRICULTURAL  SCIENTISTS 


Scienclfic  literacy  of  students  entering  U.S. 
colleges  «nd  universities  hat  declined  drasatlcally 
during  the  past  decade.  For  the  first  tine  in  our 
nation's  history,  high  school  graduates  arc  less 
prepared  In  the  fundamental  aclences  than  were  their 
parents  at  graduation. 

Students  entering  a  number  of  th<  food  and  agricul- 
tural aclences  programs  have  shown  between  a  30  to 
50  point  decline  in  SAT  verbal  and  nsthenatlca 
scores  while  significant  Increases  have  been  noted 
for   ^tudentt  entaring  engineering  prograns. 

Sone  20  percent  ftwtr  individuals  will  constitute 
the  traditional  college-age  population  in  1991  as 
conpared  to  todsy.  Without  attention,  c i gnlf IcanC  ly 
f  ewe  r  students  will  prapare  for  acltntlfic,  sana- 
gerial,  and  technical  careers  in  agriculture.  Enroll- 
ments in  land^grant  colleges  of  agriculture  already 
have  declined  by  20  parcent  during  the  psst  four 
years « 

A  shortage  o£  college  gradustes  with  expertise  In 
the  food  and  agricultural  sciences  has  been  pre- 
dicted through  the  decade.  It  Is  Imperative  that  a 
continuing  aupply  of  high  quality  studenti  be 
attracted  to  programs  in  our  agricultural  colleges 
since  the  future  role  and  position  of  American 
agriculture  will  be  heavily  Influenced  by  the  human 
capital  base. 

On-going  federally  sponsored  graduate  fellowship 
programs  In  the  physical  and  health  sciences  hitve 
baen  quite  instrumental  In  attracting  top  scientific 
talent  to  these  fields.  As  a  result,  food  and 
agricultural  sciences  graduate  programs  have  found 
It  Increasingly  difficult  to  attract  top  qusllty 
students. 

Of  the  approxlnstely  1  ,000  doctoral  degrees  awarded 
annually  in  the  U.S.  in  food  and  agricultural 
sclencea  spa  c  ial  1  zat  i  ons  ,  some  38  percent  are 
awarded  to  nonresident  foreign  aliens.  Less  than 
one  percent  of  these  foreign  students  remain  In 
thla  country  after  graduation  and  are  available  to 
meet  U.S.   enploynent  demand. 

Unusually  high  numbers  of  agricultural  scientists 
and  educatora  who  began  their  career  shortly  «fter 
World  War  II  will  retire  during  this  decade.  Replace- 
ments are  sl<!iply  unsvailable  in  many  food  snd  agri- 
cultural specializations. 
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Colles^s  of  as>^^culCure  have  experienced  a  serious 
deterioration  of  their  capacity  to  educate  highly 
qualified  agricultural  scientists  and  professionals. 
Inadequate  investments  for  faculty>  facilities,  and 
equipment  have  seriously  eroded  program  quality 
requisites  for  preparing  students  for  highly  technol- 
ogical positions  in  agriculture. 

In    an    effort   to   address   these    issues,   RICOP  has  strongly 
supported    the    Food    and    Agricultural    Sciences    National  Needs 
Graduate   Fellowships.    We    have    recommended   an  appropriation  of 
$10  million   for   FY  85.   These   fellowships  represent  a  dedicated 
and    committed   program    for    increasing   agricultural  scientific 
and    professional    expertise    in    priority    specializations.  We 
^continue  to   believe   that  these   superior  fellowships  of  $15,000 
j^yill    give    us    a    competitive   edge    in   efforts    Co  attract  high- 
l^^ieving  students  to  recognized  critical  areas  of  need. 

It  is  often  argued  that  significant  proportions  of  USDA 
funds,  purported  at  times  to  be  as  high  as  25  percent, 
provided  through  state  agricultural  experiment  stntions,  give 
adequate  redress  to  expertise  shortages  and  negate  the  need 
for  graduate  fellowships.  However,  I  believe  the  evidence 
fails  to  support   this  contention. 

I  have  included  in  my  testimony  a  copy  of  a  table  (Table 
1)  showing  Ass istant shi ps /Fe llowshi p t  (salary  support)  for 
graduate  students  in  Agriculture  and  Natural  Rescurces-Funds 
provided  through  State  Agricultural  Experiment  Stations.  The 
figures  reveal  that  3,729  graduate  students  are  employed,  in 
part,  with  USDA  funds.  However,  fund  support  averages  only 
.36  pe  r  FTE .  These  data  are  based  upon  a  Joint  RICOP/ E  SCOP 
Graduate  Student  Survey,  Fall  1983.  USDA  support  for  each 
graduate  student   is  relatively  low. 

If  a  comparison  is  made  of  the  dollars  of  federal 
support  distributed  through  state  agricultural  experiment 
stations  with  the  toC£l  fiscal  year  appropriations  in  each 
fund  source,  it  is  revealed  thac  relatively  small  proportions 
of  allocated  USDA  funds  are  directed  to  graduate  student 
support.  This  is  shown  in  the  following  table  developed  by 
the  speaker. 
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A»flltc«ncshlpi/r«llowihlpi  (s«l«ry  support) 
(torn  rt<J«r«l  fundi  provided  through  Stat*  A|rlcultur«l 
Exp«rlM«nt  Stations  for  gr«dut«  students  In  Agrlculturt 
«nd  Natural  K«sourc*t  «t  •  ptrcantag*  of 
FY  63  appr«prl«t loni 

Ool  lari  r<d<r«l  Salary  Support 

Sourca  of  Fadaral  of  FY  63 

Salary  Support  Support  Agpr  opr  lat  Ion      FY  __83  Appropriation 

Hatch  |S.188|398  $U9,29S,000  S.SX 

RRF  2.7  23,943  107,000,000  2.SX 

Mclntlra-Stannli  1,431,628  12,432,000  II. 7Z 

AnUal  Haalth  134,606  3,760,000  2.7Z 
(Sac.  1433) 

CSRS  Special  690,368  27,773,000  2.3X 
Cranti 

Coapttltlva  Grants  338,236  17,000,000  3.3X 

Only  an  avaraga  of  4.31  of  thasa  approprlatad  funds  art 
dlrttcttd  to  graduata  studai.t  support  thraugh  agricultural 
axpttrlaant  stations.  It  should  ba  notad,  hovavar,  that  soat 
USDA  funds  ara  dlstrlbutad  by  rasairch  units  othar  than  stata 
agricultural  axparlaant  stctlons  for  graduata  Ass Istantsh Ip s/- 
Fallowshlps  (salary  support).  Tha  aaount  ,  hovavar,  is  rela- 
tival y  small.  Unlass  a  part  of  tht  rasaarch  funds  ara  dadU 
eatttd  spaclflcally  for  graduata  studant  aupport,  thara  Is  no 
assuranca  that  USDA  funds  >  whathar  thay  ba  Hatch,  RKF, 
KcXnt  Ira-Stannls ,  ate,  will  ba  utllltad  to  attract  and 
support  graduata  studants  nor  Is  thara  any  assuranca  that  tha 
array  of  critical  axpartisa  shortaga  araas  will  ba  addressad. 
Tha  Justification  for  a  continuing  strong  prograa  of  Food  and 
A|rlcultural  Sclancas  National  Naads  Graduata  Fallowshlps 
ra««lni  claar  and  vlabla. 

Va  ballava  contlnuad  appropriations  ara  naadad  to  anabla 
thlii  progra*  to  achlava  Its  statad  objactlvas.  Assistant 
Sacratary  0.  G.  lantlay.  In  an  art  Ida  tntttlad,  '*Forcas 
Ktshaplng  Agricultural  Kesaarch  and  Educational  Institutions'* 
pub  1 1  shad  In  lSC£i,*li2l-..^2?j*I*£*l*j.^.0K  Fubllc  Froblaws  a>  d 
Fol iclas~l963  by  Fara  Foundation,  Oak  trook,  XL,  raportad  tha 
following  as  an  a«arglng  trand  affactlng  tha  futura  of  agricul- 
tural sciancaa  and  education  In  tha  United  Statest 
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Recognizing  that  agricultural  mindpower  is  crucially 
important  r.o  the  security  and  well-being  of  this 
country.  Our  colleagues  roust  take  aggressive  leader- 
ship in  recrulcing  qualified  undergraduates  and 
expanding  graduate  education.  Opportunities  for 
post-graduate  education  roust  be  expanded  and 
tncouraged. 

We  believe  the  graduate  fellowshlo  prograro  is  responsive  to 
this  call  for  action. 

Evidence  continues  to  mount  that  serious  shortages  of 
food  and  agricultural  graduates  at  all  degree  levels  will 
indeed  develop.  RICOP  has  reported  that  baccalaureate  enroll- 
roent  in  the  fall  1993  seroester  dropped  6.4  percent  fron  a 
year  earlier.  Continued  reductions  are  expected. 

Dr.  Dwayne  A.  Suter,  Associate  Dean^  Texas  A&H  Univeraity 
and  coordinator  of  the  Food  and  Agricultural  Education  Inforroa- 
tion  Systero  (FAEIS)  supported  by  Higher  Education  Prograro 
Unit  funds  has  recently  issued  a  preliminary  analysis  of 
expected  retirements  of  food  and  agricultural  sclenca  faculty. 
These  data  represent  over  75  percent  of  the  1862  land-grant 
institutions.  Normal  retireroent  rates  would  result  in  approxi- 
mately lA  percent  of  the  faculty  retiring  in  a  five-year 
period.  The  following  are  a  few  areas  of  specialization  with 
unusually  large  percentages  of  faculty  who  will  be  eligible 
to  retire  during   the   next   five  years: 


Specia  lift  ion 


Percent  eligible 
for  retireroent 


Anlnal   Sciences ,  General 
Animal   Breeding,  Genetics 
Dairy  Processing 
Dairy  Production 
Poultry  Science 
Agronomy 

Plant  Breeding  and  Genetics 
Turf  Management 
Soil  Science 
Forest  Hanageiaent 
Extension  Educa t ion 
Water  Resou rces 
Climatology  /Meteorology 


21.2 
26.7 
28.0 
18.4 
18.1 
17.5 
20.6 
19.5 
23.4 
23.1 
19.4 
17.9 
30.4 
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The  above  normal  rates  of  retirement  are  largely  th« 
result  of  the  irutually  large  numbar  of  faculty  hirings  that 
occurred  In  tha  poit-World  War  II  yean.  These  figures  do  not 
reflect  vacancies  which  currently  exist. 

There  is  growing  evidence  that  supports  Dr.  0.  C. 
Bentley's  trend  prediction  that  society  would  increasingly 
recognito  "that  agricultural  mindpower  is  crucitlly  important 
to  the  security  and  well-being  of  this  country."  Tha  program 
of  the  American  Association  for  the  Advancement  of  Science 
(AAAS)  national  meeting  in  New  York  City  on  May  29  included  a 
synposiumt  "Shortages  of  Agricultural  Scientists!  Scanario 
for  the  Future."  Panelists  included  Assistant  Secretary  0.  G. 
Bentley  who  spoke  on  **Federal  Responsibilities  and  Initia- 
tives for  Assuring  Development  of  Agricultural  Scientists;'* 
Dean  H.  O.  Kunkel,  Texas  AiH  University  who  addressad  the 
topic  "Projected  Needs  for  Agricultural  Scientists;"  and  Mr. 
Roland  M.  Hendrickson,  Vice  President  of  Pfisar,  Inc.  and 
President  of  the  firm's  Agricultural  Division,  who  presented 
a  talk,  *'Agr icultural  Scientists  for  the  21st  Century  -  An 
Industry  Perspective.'*  Dr.  Lawrence  L.  Soger,  President, 
Oklahoma  State  University  was  prepared  to  deliver  a  talk, 
"Capacity  of  U.S.  Colleges  and  Universities  to  Prepare  Agricul- 
tural Scientists  for  the  Future,"  but  was  unable  to  attend 
because  of  flight  complications. 

I  be  I ieve  some  of  the Ir  quotes  wou Id  be  of  interest  to 
the  Committee; 

Ass  is  tan t_  Seer e tar y  Bent  ley 


Clearly,  the  strength  of  U.S.  sciance  and 
education  dapends  on  the  quality  of  the 
people  drawn  Into  scientific  and  tochnol- 
ogical  leadership  positions. 

^'Without  hesitation  I  wou  Id  assign  the 
highest  priority  to  s t  imulat ing  an  d  nur- 
turing tachnlcal  talent" —  (Quoting  the 
Pres i  dent ' s  Sc ience  Advisor ,  George  Key- 
worth  ) 

X  an  encouraged  that  we  are  recognirlng  — 
perhaps  once  again  —  that  this  skilled 
and  educated  human  resource  is  the  most 
crucial  and  valuabla  one  we  have* 
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The  Department  of  Agriculture  can  act  as  a 
coordinator  and  catalyst  in  aany  of  these 
actions.  (Actions  recommended  by  the  Joint 
Council ) 

Congress  has  given  the  Department  of  Agri~ 
culture  a  major  repons  ibi  1  i  t  y  in  encour-> 
aging  th^  development  of  hunan  capital  in 
the  food  and  agricultural  sciences.  I 
assure  you  that  we  are  very  nuch  aware  of 
the   inportcnce  of  this  exciting  challenge. 

The  total  number  of  Ph.D.  graduates  in  the 
agricultural  sciences  during  the  1980's  and 
beyond  wUl  need  to  be  increased  to  fill 
university  faculty  vacancies  and  to  meet 
industry  needs. 

To  develop  the  necessary  agricultural 
expertise  we  must  put  forth  a  renewed 
effort  to  atti^act  high  school  graduates  to 
the  agricultural  sciences. 


Dean  H.   0.  Kunkel 


Ve  will  not  likely  know  with  any  degree  of 
certainty  the  consequences  of  an  inade- 
quate  supply  of  agricultural  scientists  or 
even  whether  the  supply  has  been  adequate 
or  redundant  in  either  numbers  or  quality. 
Research  undone,  by  definition!  is  unmeas- 
urub  le.  So  is  unacconpl i  shed  entrepre- 
neur  ial  act  ivity.  Ve  can  measure  ach  ieve- 
nent  in  both  research  and  ■ nt repreneur ship • 
But  wt  cannot  really  know  if  a  particular 
line  of  research  would  have  occurred  or  a 
new  enterprise  would  have  been  built  if 
more  or  better  scientists  had  been  educated 
for  the  agricultural  scene.  Ve  are  left 
with  counting  the  vacancies  in  the  Jobs 
society  has  created. 

Is  agricultural  science  attracting  the  best 
student  s?  Pew  winners  of  National  Herit 
Scholarships  select  an  agricultural  science 
as  their  course  of  study.  In  fact,  the 
National  Herit  Scholarship  program  lists 
farming  and  ranching  as  the  only  cereers 
in  agriculture. 

There  are  some  who  beHcve  augmented 
research  funding  will  accomplish  what  is 
needed.    Others    believe    that    a    more  rapid 
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route  tcho l«rih Ips »  feUowshlpt»  and  Che 
like  It    deninded*    Sone    of    both  seeras 

necessary  and  It  would  be  unfortunate  if 
the  routes  became  compe tl t Ive  with  each 
other  for  resourceit 

There  1>  no  indication  that  denand  for 
agricultural  scientists  will  be  lest  in 
the  decade  ahead  than  it  is  today.  As  a 
result  of  near  tern  retirements  in  the 
public  sector  laboratories  —  the  Land- 
Grant  Universities  and  the  USDA  —  intensi- 
fication of  the  demand  will  occur* 
Heightened  competition  for  the  better  scien- 
tists will  surely  occur. 

It  falls  largely  to  academia  and  the  asso-> 
ciated  txperiment  stations  to  educate  and 
produce  young  scientists  and  science 
*'ent  repreneura  **  for  agriculture*  Most  of 
the  disc ip lines  in  tht  agricultural 
sciencts  do  not  have  a  system  for  postdoc<- 
t orate  training.  (This  in  itself  suggests 
that  a  surplus  of  agricultural  scientists 
has  not  existed  in  the  past*)  It  follows 
that  the  academic  system  must  be  central 
to  responsa  to  further  demands*  I  expect 
it  will  need  considerable  help  from  federal 
agencies  and  industry. 


The  potential  consequences  of  this  shortage 
of  agricultural  scientists  have  also  been 
made  clean 

Liess  assurance  that  our  plentiful,  reason- 
ably priced*  dependable  supply  of  wholesoina 
foods  will  continue.  A  potentially  serious 
blow  to  thia  country*s  balance  of  trade» 
where  agriculture  has  betn  ont  of  the  very 
few  bright  spots*  A  blunttd  instrument  of 
foreign  policy.  Even  a  posalble  threat  to 
our  national  security  if>  for  instance* 
0*P.E*C.  should  demand  paymant  in  wheat 
instead  of  dollars  during  the  next  anergy 
c  ris  i  s  . 

The  quest  ioni  of  course*  ia  what  can  we  do 
to  solve  the  problem*  to  attract  and 
develop  the  agricultural  scientists  we  will 
need  in  the  coming  decades? 


Mr     R.  Hendrickion 
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By  Che  cuency-f Ira  c  cencury  —  indeed  >  by 
coroorrou  if  chat  were  poasible  will 
need  more  a^riculcurally  orienced  ../.porace 
board  ncmbera  and  chief  executives>  nore 
leaders  in  governroenc  wich  a  basic  agricul<- 
cural  education. 

We  can  reach  chac  goal  in  one  of  cuo  ways: 
by  broadening  agricultural  education  Co 
include  more  of  che  social  and  policical 
sciences,  chus  preparing  trained  agricul<- 
curaliscs  co  roove  into  general  roanageroenc 
and  policy  roles  wich  industry  and  govern<- 
menc . . .  or  by  some  how  developing  a  greacor 
undaer  standing  of,  and  sympachy  for,  agri<- 
culcure  in  taanagers  and  policy  makers 
coming  from  ocher  fields. 

The  former,  co  my  mind,   is  preferable. 

Ic  is  unquescionably  valuable  co  consider 
and  discuss  our  needs  ac  meetings  Ii';e 
chis.  Buc  ic  is  alio  unquescionably  cruc 
chac  licde  of  value  will  accually  happen 
wichouc  leadership  and  accion. 

And  I  would  suggest  chac  Che  accion  should 
be  iniciaced  by  a  high-level  'acc^i^on  commie^ 
c^ee*  ...  chaired  by  an  eminenc  educacor... 
composed  of  represencac ives  from  acaderaia* 
governmenc,  induscry  and  working  agricul- 
cure..and  charged  wich  proposing  specific 
goals,  plans  and  r e spons ibi 1 ic ie s  for 
achieving  Chen,  rea  1  isc  ic  c  imecablea  > 
esciroaced  budgecs  and  mechods  of  funding. 
These  proposals  should  Chen  be  preserced 
CO  our  agriculcural  inscicucions  and 
induscry  for  cheir  coramicnenc,  parcicipa* 
c  ion  and  acc  ion . 

Ic  Cakes  16  years  co  educace  a  Bachelor  of 
Science. ..2  Co  A  years  more  for  an  advanced 
degree.. .and  an  apprenc icesh ip  of  ac  lease 
10  CO  13  years  before  we  can  expecc  signifi- 
canc  concribucions  co  American  agriculcural 
cechnology .  Today  *  s  f  irsc  grader  won*  c 
reach^  peak  produce! vicy  uncil  che  year  20 15 
ac  Che  earliesc. 

We  muse  scare  now  to  accract  and  educaCe 
chose  young  men  and  women  upon  whom  we 
will  all  depend  in  che  cwency-firsc  cencury! 

The  sciencisc  resource  base  is  also  relaced 
CO  che  decreasing  enrollmenc  of  scudencs 
ac      che      unde  r graduate      level .      One     nus  c 
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realize  thac  chere  is  a  positive  relat  ion- 
ship  between  undergraduate  enrollnents, 
graduat  e  enro 1 Inen  ts,  f acu 1 ty  qual 1 ty  and 
aval  1 ab i 1 i ty »  the  qua  1 i ty  of  programs ,  and 
finally,  the  future  of  i he  food  and  agricul- 
tural resource  base  itself. 

Competitive  grants  have  been  seriously 
lacking  In  the  agricultural  area  relative 
to  those  grants  that  have  been  provided  to 
private  inst 1  tut  Ions  in  the  areas  of 
biology  and  medicine.  Because  of  the  lack 
of  funding,  facilities  and  equipment  are 
lacki  ng . 

Most  agricultural  schools  are  already  hard 
pressed  to  meet  current  progran  demands 
with  the  budget  crunches  they  are  facing. 
Such  schools  are  finding  It  Increasingly 
difficult  to  find  sufficient  funds  avail- 
able to  obtain  the  critical  mass  of 
faculty^  equipment*  and  facilities  to  meet 
the  ever-Increasing  need  of  high  technology 
educ  a  t  i  on . 

If  we  are  Imaginative  In  atteraptlcg  to 
attract  top  students  to  agriculture ,  we 
nust  be  equally  imaginative  In  assuring 
quality  programs  for  then. 

The  Committee  has  asked,  **How  should  Title  XIV  be  amended 
to  encourage  state  or  private  matching  of  higher  education 
grants?**  Ve  believe  the  extant  language  Is  sufficient  to 
permit  such  matching.  Section  1417  of  the  Food  and  Agri- 
culture Act  of  19&1  provides  for  competitive  and  non-competi- 
tive grants  which  **shall  be  made  without  regard  to  Hatching 
fundft."  Thus,  Innovative  proposals  with  matching  funda  froii 
states  or  the  private  sector  are  not  precluded.  I  will 
discuss  this  further  In  a  laoment. 

RICOP  would  sufgeat  the  following  Title  XIV  amendmentat 
Sec.   U02.     Congress  flnda  that  - 

This  2lLL£2li  agricultural  sys  t  em  la 

Increas  ingly  dependent  _^n  ti&lj  technoloRy « 

To  galntaln  and  Improv  productivity 
levels,    rtaniRe    the    resource    bast j,_  prov  1  de 

high     quality     prodjctSy_  _a"d     protect  t^he 

enylronwent    requires    a    constant    supply  of 
food  and  •(^r.lcultural   scientific  expertise. 
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Thl»  wording,  extracted  from  the  January  1984,  Joint  Council 
on  Food  and  Agiicultural  Sciences  publication,  "Summary: 
Needs  Assessment  for  the  Food  and  Agricultural  Sciences  -  A 
Report  to  the  Congress  froa  the  Secretary  of  Agriculture," 
would  give  added  ^raphasls  to  the  Joint  Council's  recognition 
of  the  vital  need  for  assured  supplies  of  human  capital* 
Sec.  1402  (8)  New  Federal  Initiatives  are  needed  In  the  areas 
of  - 

( P )     teaching  programs    Involving  sf  te-of- 

the -a r  t  approaches     to  curriculum  Innova- 

solving ,  Information    systems    via  computer 

app  1  Icat  ions    and    ethics    In    the    food  and 
agricultural  sclen'se s 

^  2  ^    food    and    agricultural    expert Ise  needs 

through  faculty  development   In  our  nation's 

unlyers 1 t les . 

Sec.  U02  (10)  National  support  of  coojieratlve  research, 
extension,  And  teaching  efforts  must  be  reaffirmed  and 
expanded  at  this  tl^^e  to  neec  major  needs  and  chftUenges  In 
tha  following  areast 

(H)  SCIENTIFIC.   EXPERTISE  DEVELOPMENT^  ^ 

America's    food    and  agricultural    systam  Is 

seriously   thraataned  by  Impendlnj;  shortages 

of  hlfihJLji  gusllf  lad  scient  ists  .    managers  , 

and     1 0  c  h  n lea 1     professionals.  Insufficient 

numbers  o£  highly,   capabla     studants  are 

entering  advanced  degrea  programs  In  basic 
agricultural  sclencij  disciplines  and  techni- 
cal specialties  to  meet  the  nation's  needs 
for  food  and  agricultural  scientific  exper- 
tise .    Sc  lent  1  f  ic  axpertlsa  shortages    In  tha 
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food    and    agricultural     sciencet  , jpP*ct^^ n 

•  11    rcRlont  0^    fc^e^^jjatlon.    Currently  there 

•  re    I  eve  re  ihorfg^ei    off   scientific  exper- 

1 1  le  In    luc h ^  •£ e a«    as    blotechnolo Ry»  food 

fclenceSj^     human    nutrl  t  ^  n   animal  health 

and    reproduction,    soil  and    water    sciences , 

International      narketlng     and  agricultural 
engineering}. 

Sec.   U17  (a)  (3) 

Such  grants  shall  be  made  without  regard 
to  natchlng  funds  [provided  by  tha  raclpl- 
ent  s • ] >  but  each  recipient  Institution 
shall    have  a   significant  ongjOlng  cominl tmen t 

to      the      food  and_    agricultural  sciences 

genera  1  ly_and^^o_the   specific   subject  mrea 
f  0  r  wh  Ich  the  g ran  t   Is  t  o  b e _  use  d . 

The  Coronlttee  has  also  asked,  "What  nore  can  USDA  do 
even  without  special  appropriations  to  disseminate  the  results 
off  curricula  and  faculty  developnent  effforts?'  USDA*s  Higher 
Education  Programs  unit  has  ffunded  a  number  off  pilot  projects 
with  ffunds  provided  by  the  Agricultural  Research  Service 
which  has  a  vital  Interest  in  assuring  a  supply  of  well 
educated  and  trained  scientists.  Theso  projects  Include  the 
following,  all  of  which  have  supported  tha  developmant  off 
ffood  and  agricultural  expertisa: 
Publication  for  High  School   Sclence__ Teachers 

This  Initiative  Involves  co-sponsor  ship  of  a  project  by  the 
Council  for  Agricultural  Science  snd  Technology  (CAST)  to 
enhance  high  school  science  teachers*  understanding  of  agricul- 
tural research  missions.  Periodic  publications,  directed  to 
high  school  science  teacbers,  focus  on  selected  agr Icul tui;^l 
science  topics  such  as  water  quality,  ffood  saffety,  and  plant 
molecular  genetics.  Articles  also  include  a  dlscussio'  off 
agilcultural  scienca  career  opportunities  relatad  to  tha 
selected  topic  so  that  t  eachers  nay  better  advise  the Ir 
s tudant  s . 

Student  Recrultiient  Strateg les 

This  project  Is  directed  toward  t*^o  broad  areas.  It  seeks  to 
enhance     the    Image    off     agricultural    careers    among  graduates 
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froa  urban  and  suburban  high  schools  and  to  increase  the 
enrollment  of  these  students,  as  well  as  traditional  agricul- 
ture students  from  high  school  vocational   agriculture  programs. 

Comguteri^zed    _Food    ^nd  Agricultural     Education  Information 

I5iiiiZIl5IIlI  " 

Cooperators  have  expressed  a  priority  need  for  a  national 
infomation  system  documenting  the  various  attributes  of  food 
and  agricultural  higher  education  prograns.  The  greatest  needs 
are  for  comprehensive  nat  ional  dat  a  which  will  provide  a 
detailed  characterization  of  such  attributes  as  faculty, 
studenC  enrollnent,  degrees  granted,  student  support,  enploy- 
ment  demand  for  graduates,  etc.  The  Higher  Education  Programs 
Office  is  working  cooperat  i ve ly  with  Texas  A&M  Univer  s  ity  to 
develop  such  a  system  which  will  be  user  friendly,  menu 
driven^  capable  of  providing  national  and  regional  profiles, 
and  which  will  also  possess  interactive  query  capabilities. 

Fa c u  1 1 ;^ _ D e y e  1 0 c n £_  1 "  i t  iat  iye 

A  task  force  composed  of  government,  industry,  and  academia 
representatives  has  been  established  and  charged  with  devel- 
oping a  national  food  and  agricultur«l  sciences  faculty 
development  policy  and  agenda.  The  task  force  will  define 
appropriate  roles  of  the  three  cooperators — government.  Indus- 
try and  academia,  as  well  as  identify  opportunities  for 
faculty  development.  The  group  will  further  endeavor  to  design 
programs  and/or  establish  mechanisms  to  implement  the  action 
pi  an. 

^■,?iiAS?lii-?^.lS£F-!i^X£_^lH*  ct   and  Develo  p  Excellent  Scienti  s  £  $ 

ro"A8  r  Fc u  rruTir  ~  ~  " 

1 f  we  are  to  have  a  highly  efficient  food  system  in  the  early 
21st  century,  more  high  quality  students  must  prepare  for 
scientific  careers  in  priority  food  and  agricultural  disci- 
plines*  An  aggressive  national  program  must  focus  attention 
on  key  scientific  careers  in  food  and  agriculture.  Major 
scientific  and  educational  entities  in  the  U.S.  food  produc- 
tion and  delivery  system  must  collectively  challenge  our 
nation's  outstanding  high  school  science  students.  Recognising 
the  foregoing,  the  U.S.  Department  of  Agriculture  has  recently 
entered  into  a  cooperative  agreement  with  Purdue  University 
to  provide  national  coordination  for  this  effort.  Public  and 
private  sector  leaders  in  the  food  and  agricultural  sciences 
will  establish  a  national  program  to  accomplish  the  following: 

Provide  .  professional  assistance  to  high 
school  teachers  in  helping  them  emphasize 
science  in  agriculture; 

Conduct  regional  and  national  "Focus  on 
Science  in  Agriculture'*  symposia  involving 
agricultural  scientists,  outstanding  high 
school  students  and  teachers,  and  agricul- 
tural faculty; 
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Provide  apec  lal  incentives  to  outatanding 
high  school  ntudents  who  have  demons  traced 
excellence  In  the  food  and  agricultural 
scie  nces ; 

Disseninate    high    quality    materials  which 
focus      attention      upon      priority  future 
careers      in      the      food     and  agricultural 
scie  nces  ;  and 

Enhance  mechenisms  for  placing  outstanding 
high  school  science  students  with  private 
and  pub  lie  sector  agricultural  scientists 
and   their  research  programs. 


Agriculture  .--,*nj......]!*.t u r al     Resources  Undergraduate     Cur r i cu la 

Assessnent  and  Deyelopmen t 

In  1982*  university  and  industry  cooperators  identified  curric- 
ulum development  as  a  prior ity  concern  for  strengthening 
higher  education  in  the  food  and  agricultural  sciences.  Subse- 
quently, a  national  curriculum  assessment  was  undertaken  which 
resulted  in  several  areas  being  identified  as  priority  areas 
for  strengthening  agriculture  and  natural  resources  curriculum 

these  priority  areas  include  Agricultural  Systems  Analysis, 
Problem  Solving,  Ethical  and  Public  Policy  Aspects  of  Domestic 
and  Int  erna  tionjil  Agricultural  Systems,  and  Leadership. 
Efforts  are  currently  underway  to  initiate  development  of 
curriculum  materials  in  these  areas  and  to  encourage  their 
adoption  and   use  by  colleges  of  agriculture  across  the  Nation. 

this  last  project  initially  developed  from  a  $40,000 
grant  awarded  under  the  authority  of  Sec.  1417(a)(2).  Addi- 
tional funds  were  then  provided  by  the  Exxon  Foundation  and 
the  R.J.  Reynolds  tobacco  Co.  We  are  now,  with  the  encourage- 
ment of  the  Pfizer  Corporation  mounting  a  campaign  to  atr.ract 
another  $2  nillion  dollars  from  agribusiness  industry  and 
foundations. 

these  funds  will  be  used  to  develop  course  materials, 
conduct  faculty  training  sessions,  and  to  evaluate  the  effec- 
tiveness of  the  nateriala  developed.  A  six-week  training 
session  for  faculty  is  planned  for  each  of  the  identified 
course  areas. 

Workshop  s,  conferences,  training  sessions,  and  publlca- 
tions  are  some  of  the  methods  that  will  be  used  to  disseminate 
the  results  of  the  various  projects.  In  some  projects,  funds 
have  been  designated  for  this  purpose;  in  others  state, 
private,    or   foundation   support   will   bt    secured   to   develop  an 
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optim«l  method  of  disseninac  Ion .  In  many  instances  estab- 
lished foruiat  such  as  the  NASULGC  meetings  or  RICOP  Sunder 
Work  Conferences  will  be  used  for  the  educational  process. 

It  should  be  noted  that  we  would  not  likely  be  at  this 
stage  of  developnent  in  interest,  awareness,  and  coramitaent 
to  resolve  the  hunan  txpertxse  shortage  unless  the  original 
Higher  Education  Programs  Unit  grant  had  betn  awarded.  These 
seminal  projects  promise  a  significant  return  on  investment. 
However,  academlii  industry,  the  states,  Congress  and  USDA 
must  recognize  that  federal  support  under  Section  1417  will 
be  necessary  to  develop  comprehensive  strengthening  programs 
that  will  address  the  needs  for  faculty  development,  curricula 
improvement,  student  recruitment,  and  equipment  and  facilities 
improvement  . 

The  emerging  national  problem  of  obsolete  teaching  labora- 
tories and  equipnent  was  strikingly  noted  in  Dean  Charles  E. 
Hess*  (Univertitv  of  California,  Davis)  testimony  before  tht 
House  Committee   on  Science  and  Technology,  May  8,  1984. 


There  Is  little  question  that  there  are 
challenges.  A  1980  AAU  report  to  the 
National  Science  Foundation  indicated  that 
capital  expenditures  for  instrumentation 
doubled  in  the  five-year  period  from  1975 
to  1979  .  Even  with  the  increastd  expendi- 
ture, the  median  age  of  instrumentation  at 
universities  was  twice  that  of  industrial 
laboratories.  My  first-hand  experience  with 
this  equipment  problem  is  in  connection 
with  the  expansion  of  our  research  and 
teaching  programs  in  biotechnology.  To 
recruit  and  adequately  accomnodate  one 
scientist  In  this  area  of  research  costs 
an  average  of  $125,000  for  equipment  alone. 
Thl  s  f  1  gure  doe  s  not  inc  lude  the  cost  of 
re  nova t Ion  of  laboratories,  which  ranges 
from  $30,000  to  $60,000.  Equipment  is  ci'iti- 
cal  not  only  to  attract  and  retain  scien- 
tists of  the  highest  caliber,  but  is 
equally  important  in  the  training  of  under- 
graduate and  graduate  students.  In  the  area 
of  biotechnology,  tht  differential  in  the 
nedian  age  of  equipment  is  undoubtedly  even 
greatar.  The  influx  of  venture  capital  into 
the  new  biotechnology  firms  has  enabled 
these  firms  to  set  up  sLate-of-the-art 
facilitlts.  It  Is  vital  that  our  students 
have  training  and  the  opportunity  to  con- 
duct re  search  with  equipment  of  at  least 
equal  quality  If  they  are  going  to  be 
effective  in   the   private  sector. 
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In  response  to  this  need  And  «t  the  bequest  of  the  Joint 
Council's  Hisher  Education  Conmittee ,  RICOP  is  developing  « 
task  force  in  cooperation  with  the  Aoericin  Association  of 
State  Colleges  of  Agriculture  and  Renewable  Resources 
(AASCARR)  and  representatives  of  other  food  and  asrlcultural 
organizations  to  develop  supporting  evidence  for  Congressional 
support  of  strengthening  grants.  This  report  will  parallel 
the  Humsn  Capital  Shortages:  A  Threat  to  American  Agriculture 
brochure  that  generated  support  for  the  graduate  fellowship 
program. 


In  order  to  meet  the  food  and  fiber  needs 
of  the  U«S.  and  the  worl  d  now  and  in 
future  decades*  we  require  veil-educated 
and  trained  people  to  provide  and  dissem- 
inate new  knowledge  and  technology. 

Our  world  and  our  social  and  ecological 
systems  are  changing.  And  so  must  educa- 
tional systems.  If  they  do  not  change, 
their  product--the  students — will  not  be 
prepared  to  assume  the  roles  for  which 
they  were  educated  and  in  which  they  are 
needed • 

The  United  States  cannot  continue  as  the 
lead  nation  In  resolving  food  production 
and  distribution  problems  a  ssoclated  with 
an  expanding  global  population  unless 
support  for  higher  education  In  the  agricul- 
tural sciences  Is  strengthened. 


Congress  has  dasignated  the  USOA  as  the  lead  agency  In 
the  Federal  Government  for  the  food  and  agricultural  sciences 
and  emphasized  teaching  as  a  direct  mission  of  the  Oepartnent. 
The  Oepartnent  must  provide  leadership  to  bear  upon  the 
tnreat  of  human  capital  shortages.  Certainly  this  leadership 
must  be  shared  by  acad^mia  and  Industry.  However,  the  Depart- 
ment can,  through  Its  influence^  serve  as  a  coordinator  and 
catalyst  to  bring  about  awareness,  understanding,  and  action* 
The  Secretary's  Challenge  Forum  was  an  excellent  example  of 
this  kind  of  activity. 

Tht  pilot  projects  of  the  Higher  Education  Program  Unit 
are  other  examples  of  activities  that  have  brought  together 
academicians,  government  leaders,  and  businessmen  in  a  common 
cause    -   the    Improvement    of    higher  education   In   the   food  and 
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«|ricultural  sciences.  Huch  Is  yet  to  be  done.  I  would 
recognize  that  two  professionals  and  one  secretary  have 
comprised  the  staff  of  the  Higher  Education  Programs  Unit  and 
are  largely  responsible  for  the  progress  made  in  the  varioua 
projects  previously  outlined  above.  Yet  certain  projects, 
such  as  FAEIS,  are  only  now  beginning  to  bear  fruit.  We  would 
hope  that  the  Department  will  recognize  the  need  to  continue 
to  support  the  further  developnent  of  this  project  and  others 
generated  to  enhance  the  nation's  food  and  agricultural 
science  teaching  programs.  We  r.annot  presume  the  availability 
of  sufficient  numbers  of  highly  trained  and  talented  scien- 
tistSf  tnanagerSf  and  technical  professionals  unless  we  provide 
support  and  incentives  to  bring  about  that  result.  RICOP  is 
prepared  to  work  cooperatively  with  other  nembers  of  the 
agricultural  community  toward  this  goal. 
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ThanV  you,  Chairman  Brown,  and  members  of  the  Department 
Operations,  Research,  and  Foreign  Agriculture  Subco(m< . .ee  for  Inviting 
me  to  participate  In  these  hearings.  I  wish  to  address  certain 
specific  higher  education  Issues  highlighted  in  the  draft  charter.  In 
particular,  I  wish  to  discuss  (1)  the  need  for  the  development  of  a 
comprehensive  Food  and  Agriculture  Education  Information  System  (FAEIS) 
and  (2)  potential  cooperation  between  Land-Grant  Institutions  and 
private  firms  In  the  development  and  distribution  of  computer  software 
appropriate  for  the  agricultural  sciences. 

FOOD  AND  AGRICULTURAL  EDUCATION  INFORMATION  SYSTEM 
Introduction 

The  U.S.  Department  of  Agriculture  (USOA)  is  the  designated  lead 
agency  of  the  Federal  Government  for  agricultural  research,  extension, 
and  teaching  in  the  food  and  agricultural  sciences.  This 
responsibility  entails  assessing  the  extent  to  >^ich  the  Nat1on*s 
higher  education  system  is  producing  the  specific  types  of  graduates 
required  to  meet  the  needs  for  scientific  and  professional  expertise  in 
the  food  and  agricultural  sciences.  A  concomitant  responsibility  is 
that  of  strengthening  the  quality  of  college  and  universitjf  academic 
programs,  faculty,  and  students  in  the  food  and  agricultural  sciences. 
The  food  and  agricultural  sciences,  as  defined  by  Congress  in  The  Food 
and  Agriculture  Act  of  1977  (P.L.  95-113)  and  as  reaffirmed  in  The 
Agriculture  and  Food  Act  of  1981  (P.L.  97-98),  Include  those  academic 
programs    concerned    with    the    production,    processing,  marketing. 
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distribution,  conservation,  consumption,  research,  and  development  of 
food  and  agriculture  and  natural  resources,  forestry,  veterinary 
medicine,  and  hone  economics. 

One  of  the  ways  v^ereb>  the  Office  of  Higher  Education  Programs  of 
the  USOA  is  endeavoring  to  assist  higher  education  institutions  in 
strengthening  their  academic  programs  in  the  food  and  agricultural 
sciences  is  through  the  development  of  a  comprehensive  national 
information  system  vhich  will  provide  read^  access  to  empirical  data 
essi'ntidl  to  improved  program  planning,  coordination,  administration, 
and  evaluation.  The  information  system  being  developed  will  De  knovn 
as  the  Food  and  Agricultural  Education  Information  System  (FAEIS).  It 
will  include  such  data  as  current  and  projected  student  enrollments, 
deqrees  conferred,  teaching  programs,  attributes  of  faculty,  graduate 
student  support,  and  enplo^inent  demand  for  graduates.  Participation  in 
FAEIS  by  the  various  disciplines  (agriculture  and  natural  resources, 
forestry,  veterinary  medicine,  and  home  economics)  is  entirely 
voluntary.  Furthermore,  each  discipline  may  elect  to  participate  only 
in  selected  segments  of  the  system. 

Need  for  FAEIS 

^n  adequate  supply  of  university  ind  college  graduates  vfith 
requisite  expertise  is  basic  to  advances  in  American  agriculture.  The 
broad  spectrum  of  the  food  and  agricultural  labor  force  has  been 
relatively  adequate  in  the  past,  but  as  Indicateo  In  a  recent  Science 
and  Education,  IJSDA  Study,  serious  shortages  currently  exist  and  are 
nro.iected  to  increase  through  the  eighties  In  many  important  areas. 
Ad'litiondUy,     leading     ur^lversity    admiriistrators     and  educaturs 
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increasingly  express  concern  aDout  diminishing  Investments  in  higher 
education  in  the  food  and  agricultural  sciences  and  the  adverse  Impact 
this  Is  having  on  the  quality  of  instructional  programs  and  teaching 
faculty. 

A^sessnent  of  the  validity  and  significance  of  such  claims  and 
identification  of  solutions  can  only  be  inade  on  the  basis  of  sound 
national  information  documenting  the  current  and  evolving  status  of 
higher  education  in  the  food  and  agricultureal  sciences  and  of 
employment  of  food/agricultural  specialists.  Recognizing  the  critical 
need  for  this  type  of  information,  the  USUA,  Office  of  Higher  Education 
undertook  an  In-depth  review  of  the  numerous  national  data  bases 
maintained  by  public  or  private  agencies^  which  contain  infonnatlon 
relevant  to  higher  education  In  the  food  and  agricultural  sciences. 
The  findings  of  this  review  serve  to  substantiate  the  following 
conclusions: 

1.  While  there  are  notable  data  bases  and  information  systems 
which  have  been  developed  explicitly  for  assessing  the  Nation's 
scientific  manpower  in  such  fields  is  engineering,  medicine,  the 
physical  sciences,  and  mathefnatical  sciences,  no  comprehensive 
infomition  systenj  exists  specific  to  scientific/professional  expertise 
in  the  food  and  agricultural  sciences  and  the  various  attributes  of  the 
academic  programs  Mhlch  produce  such  expertise. 


iNational  Science  Foundation,  National  Center  for  Education 
Statistics,  National  Academy  of  Sciences,  Bureau  of  Labor 
Statistics,  National  Association  of  State  University  and 
Land-Grant  Colleges,  Council  of  Graduate  Schools  of  the  U.S., 
etc.    (See  EXHIBIT  I-2»  APPENDIX) 
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2,  Existing  data  bases  vyhich  include  some  information  on  food  and 
agriculture  lack  needed  specificity,  are  frequently  incompatible 
for  comparative  purposes  (e.g.,  labor  force  employment,  placenent 
of  Graduates),  often  lack  contemporaneity  by  the  time  they  are 
ficcessible  to  the  Public  domain,  and  are  scattered  among  diverse 
agencies  making  information  retrieval  by  USDA  and  its  cooperators 
time  consuming,  complex,  and  expensive. 

3.  Several  types  o"  important  data  are  not  collected  as  a  part  of 
current  on-going  system  (e.g,,  college  and  university  faculty,  any 
costs  of  student  education,  sources  and  amount  of  student  support). 

FA£IS  will  attempt  to  address  the  problems  identified  in  the  study 
by  selecting  relating  subsets  of  data  pertinent  to  the  fooJ  and 
agricultural  sciences  from  national  data  bases  maintained  historically 
by  other  agencies  such  as  the  Department  of  Education,  the  Department 
of  Labor,  and  the  National  Science  Foundation.  When  necessary  and  when 
feasible,  FAEIS  will  provide  for  refinements  to  these  data  and  for 
analyses  and  interpretation  by  prefessionals  with  sophisticated 
expertise  in  the  food  ana  agricultural  sciences.  FAEIS  will  also 
provide  for  the  acquisition  of  data,  not  presently  being  collected  by 
any  private  or  public  agency,  t>ut  vi^ich  are  deemed  critically  important 
in  order  to  develop  a  present  and  evolving  profile  on  higher  education 
in  the  food  and  agricultural  sciences. 

With  regard  to  data  to  be  collected,  representatives  of  both  Land- 
Grant  and  noi-Land-Grant  institutions  have  asserted  that  the  greatest 
need  is  for  comprehensive  national  data  much  will  nelp  to  identify 
current  and  projected  problems  associated  with  hiring  and  retaining 
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highly  qualified  teaching  faculty  in  the  various  disciplines.  Such 
data  are  essential  to  planning  for  faculty  development  and/or  redirec- 
tion, as  well  as  to  projecting  e.-nerging  faculty  shortages.  This  infor- 
mation would  also  Provide  essential  management  tools  for  other  science 
and  education  public  administrators,  public  policymakers,  and 
administrators  of  university  programs.  It  would  provide  necessary 
guidelines  for  optimal  allocation  of  human  and  financial  resources,  and 
would  help  to  establish  priorities  for  future  personnel  requirements. 

Hence,  it  has  become  readily  apparent  that  i  critical  need  exists 
for  a  dynamic,  comprehensive  system  which  vrill  provide  empirical  infor- 
nation  for  effective  planning  and  coordinating  efforts  directed  toward 
supporting  and  strengthening  higher  education  in  the  food  and  agricul- 
tural sciences.  I*  is  impoitant  to  note  that  the  data  proposed  for 
Inclusion  in  FAEIS  -epresents  a  very  broad  spectrum  of  attributes  of 
the  M.S.  higher  education  systm  in  the  food  and  agricultural  sciences 
and  of  students  and  graduates  o*  such  programs.  This  breadth  is  essen- 
tial If  FAHS  IS  to  serve  both  poblic  and  orivite  representatives  of 
the  food  and  agricultural  higher  education  systen  in  the  aggregate. 

Joint  Planning  for  the  Design  and  Implenentati on  of  FAEIS 

A  nine  (9)  member  panel  of  consultants  from  professional  and 
scientific  associations  and  university  administrators  in  the  food  and 
agricultural  sciences  are  working  cooperatively  with  representatives  of 
the  USOA  Office  of  Higher  Education  Programs  to  design  and  dev^slap 
FAEIS.  Liaison  representatives  for  agriculture  and  natural  resources, 
forestry,  veterinary  medicine,  and  ho»ne  econanics  are  providing  guid- 
ance to  the  USOA  Higher  Education  Programs  staff  with  regard  to: 
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"^assessing  user  infonndtion  needs 
♦identifying  data  sources 

♦evaluating  the  quality  of  data     < rently  avallaDle 

♦identifying  and  prioritizing  data  that  need  to  be  collected  in 
the  future 

^advice  on  sampling  size  and  scheduling  of  data  collection 

♦designing   formats  for  the  release  of   dsta   via  publications, 
sunmary  statistical  tables,  and  interactive  query  by  computer 

♦recommending   control   measures    to    assure   maximum  integrity, 
confidentiality  and  security  of  the  data 

General  Design  of  FAEIS 

FAEIS  will  be  a  cotrputerized  information  system  with  interactive 
capability.  It  will  be  user  oriented  with  regard  to  content  and  ease 
of  access.  It  will  utilize  existing  data  bases  to  the  fullest  extent 
possible,  thereby  requiring  minimal  acquisition  of  new  data.  By 
centralizing  the  information,  FAEIS  vdll  allow  for  centralized 
Information  retrieval  with  obvious  advantages  over  fragmented  data 
availability.  In  addition,  FAEIS  will  be  a  dynamic  syste«n  tenable  to 
revision  or  expansion  as  conditions  and  1nfonf\atior,  needs  change. 

The  archiving  (storage)  of  data  will  De  accofnpHshed  using  a  nain 
frame  computer  in  the  USDA  and  in  one  of  the  participating  univer- 
sities. Right  to  privacy  provisions  will  be  strictly  maintained  and 
user  access  will  be  controlled  by  very  stringent  measures. 

FAEIS  will  produce  a  regularly  scheduled  series  of  standardized 
statistical  tables  antf  reports  for  subscribers.  A  sanple  prepared  for 
Honte  Economics  Is  given  in  the  Appendix.  It  will  also  have  Interactive 
query    capability.       Sunwaries    will    be    reformated    in  different 
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configurations  based  on  the  needs  of  users.  For  some  categorle.';  of 
Information,  a  user  will  be  ^ble  to  access  historical  and  current  data 
as  as  project  ions  for  the  future  at  the  nationdl,  state,  and 

regional  levels. 


> 

3>  The   flowchart  on  page  8  documents   procedures   relative  to  the 


design  and  developj>ent  of  FAEIS.    In  Interpreting  the  flowchart  It  Is 


O     Important  to  note  that  boxes  drawn  with  solid  lines  represent  proced- 
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ures  already  executed.  Boxes  drawn  with  broicen  lines  denote  procedures 
currently  in  process  or  ^et  to  be  carried  out. 

The  panel  of   consul t2nts  representing  Land-Grant  and  non-Land- 
Grant  member   institutions   representing    agriculture,   forestry,  home 
^economics    and    veterinary    medicine    has    recoonended    the  priority 
^^'development  of  the  following  data  bases: 

1.  Faculty  Data  8ase*-This  data  base  concerns  teacninu,  research, 
and  campus-based  cooperative  extension  faculty  In  agriculture 
and  natural  resources,  forestry,  home  economics,  and  veter- 
inary medicine. 

2.  Stujef>t  Data  Bas:^--Tnts  data  Oase  concerns  enrollment  and 
degrees  co'^ferred  data  for  baccalaureate  and  niyner  level 
sCMdcnts  in  agriculture  and  natural  resources,  forestry,  hO(T«e 
econc^dics,  and  veterinary  medicine.  Th>s  data  base  also 
includes  student  academic  and  socioeconomic  data. 

3.  Enployment  Demand  for  Graduates  Data  Base— This  v.,ua  base 
concerns  employment  demand  ?or  food  and  agricultural  grad- 
uates. Included  in  this  base  are  current  and  projected  aver- 
age annual  job  openings. 

4.  Fiscal  Data  Base--This  data  base  concerns  budgets  related  to 
Tood  and  agricultural  higher  education.  As  well,  the  data 
base  Mould  include  information  on  physical  facilities  at 
colleoes  and  universities. 

5.  Teaching  Program  Data  &ase*-This  data  base  concerns  teaching 
programs  within  CHe  Food  and  agricultural  sciences  in 
colleges  and  universities. 
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Users  of  FAEIS 

FAEIS  will  Includs  a  very  broad  and  timely  spectrum  of  data 
denoting  attributes  of  the  U.S*  higher  education  systeo  in  the  food 
and  agricultural  sciences  and  the  employment  demand  for  graduates  In 
these  fields.  As  such,  It  Is  Intended  to  serve  the  information  needs 
of  education  program  planners  and  administrators,  State  and  Federal 
representatives  concerned  with  public  policy  and  resource  allocation, 
career  counselors,  e^nployers,  researchers,  students,  and  private 
citizens. 

Potential  Impact  of  FAEIS 

It  is  recognized  that  the  food  and  agricultural  sciences  are 
frequently  characterized  by  an  macerate  stereotyped  public  image. 
Incomplete  and  fragmented  data  descriptive  of  higher  education  in  the 
food  and  agr*  ^  ^  al  sciences  stand  to  contribute  to  the  perpetuation 
of  this  image.  FAEIS  will  provide  more  accurate,  timely,  comprehensive 
data  v^lch  will  be  readily  available  to  users  striving  to  better 
understand/analyze  these  acadcinic  progrartis.  Heace,  it  will  ennance  tne 
ability  of  professionals  to  document  program  breadth,  identify 
shortages  of  resources,  justify  requests  fo^  additional  resources,  and 
substantiate  the  Nation's  need  for  graduates  of  higher  education  in  the 
food  and  agrlcultjral  sciences. 

Issues  Yet  To  Be  Resolved 

At  W%  staQC  of  develOD'nent,  several  issues  regain  unresolved 
which  varrant  future  In-depth  consideration  by  the  FAEIS  consultancy 
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panel,  the  Office  of  Higher  Education,  and  USDA  specialists  in 
information  systems  design  and  management.  Such  issues  include  the 
following: 


U  Scheduling  of  data  acquisition  and  analysis  both  with  regard 
to  data  to  be  extracted  from  information  systems  maintained 
by  other  Federal  agencies  and  data  collected  from  original 
sources  explicitly  for  FAEIS. 

2,  Integration  of  existing  data  bases  avail  able  from  other 
Federal  agencies  with  new  data  bases  developed  specifically 
for  FAEIS. 

3*   Selection  of  software  for  handling  data  bases, 

4.  Problems  related  to  providing  effective  interface  between 
various  computer  systems  and  hardware. 

5.  Identify  most  effective  methods  for  users  to  access  FAEIS  data 
and  for  USDA  to  store  and  maintain  data  files. 

6.  Personnel  requirements  and  a  departmental  plan  for  managing 
FAEIS»  Including  establishment  of  policies  for  charging  users 
for  certain  services. 

7.  Cost  estimations  and  budget  allocations  for  implementation  and 
management  of  FAEIS,  including  necessary  training  conferences 
for  users  of  FAEIS. 

8.  Establishment  of  a  realistic  schedule  for  final  design  and 
full  implementation  of  FAEIS. 


Rudqetar/  Issues 


The  USDA  (ARS)  has  provided  thus  far  in  contract  funds  to  Texas 
A&M  University  $145,000  to  begin  the  design  and  implementation  of 
FAEIS.  Preliminary  design  of  FAEIS  and  various  projects  have  thus 
far  been  completed. 


A  profile  analysis  of  acdde^nc  prograins  in  ayriculture  and 
forestry  offered  in  Land-Grd'»t  and  non-Land-Grant  universities  in  the 
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U.S.  has  been  completed  and  a  report  Issued.  Student  enrollment, 
degrees  conferred,  and  student  placement  data  are  now  being  gathered 
and  reported  annually  for  member  institutions  from  both  the  National 
Associ  ation  of  State  Universities  and  Land  Grant  Colleges  (NASULGC) 
and  the  American  Association  of  State  Colleges  of  Agriculture  and 
Renewable  Resources  (AASCARR). 

An  0MB  approved  Faculty  Survey  instrument  ws  mailed  to  U.S.  Land 
Grant  and  non-Land  Grant  Colleges  of  Agriculture,  Schools  of  Forestry 
and  Colleges  of  Home  Economics.  A  response  rate  in  excess  of  75 
percent  has  been  received  from  the  1862  Lard-brant  Colleges  of 
Agriculture  and  fr(m  the  Schools  of  Forestry.  Preliminary  analyses  of 
the  data  indicates  that  an  unusually  large  percentage  of  the  faculty 
will  be  eligible  to  retire  during  the  next  five  years.  The  percentage 
eligible  for  retirement  in  the  next  five  years  ranges  from  17.5-30.4 
percent.  The  availabi  1  ity  of  a  comprehensive  information  system  in  the 
food  and  agricultural  sciences  which  would  permit  the  identification  of 
potential  future  expertise  shortages  based  on  supply/demand  data  is, 
therefore,  critically  needed  fo'*  educators  and  users  of  tne  higher 
education  system. 

A  jointly  sponsored  ESCOP  and  RICOP  Graduate  Student  Support 
Survey  Form  «s  distributed  to  State  Agricultural  Experiment  Stations 
and  Land'Grant  Colleges  of  Agriculture.  Data  has  been  received  from 
over  82  percent  of  the  Institutions  and  agencies  included  in  the 
survey.  Data  fron  additional  mstitjtions  a'^d  ayeocies  are  expected. 
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Because  of  the  comprehensive  scope  of  FAEIS  and  the  limited 
resources,  it  will  be  necessary  to  proceed  with  Implementation  on  a 
sequential  basis*  Tne  rate  of  development  and  imple^nentation  of  FA£IS 
will  be  greatly  dependent  of  tne  level  of  funding.  At  the  current 
funding  rate  of  approximately  $76,000  per  year,  considerable  progress 
has  been  made*  A  much  higher  funding  rate  will  be  necessary  to 
significantly  accelerate  the  development  and  impl eraentation  of  FA£1S* 

Computer  Software  Development  and  Distribution 

The  competitive  edge  of  American  agriculture  has »  In  part»  been 
due  to  the  innovations  and  entrepreneurship  of  the  participants* 
Whereas  emphasis  has  previously  been  placed  on  maximizing  production* 
the  future  is  likely  to  be  characterized  by  maximizing  profits  in 
economically  good  years  and  minimizing  losses  in  the  bad  years* 
Therefore,  the  emphasis  should  be  focused  on  management  and  decision 
making* 

Developments  In  mi croconputer  technology  will  represent  one  of  the 
major  innovatioas  affecting  A^iencan  agriculture  in  the  '80's*  The 
ml  croconputer  coupled  witr\  quality  software,  should  become  an  essential 
tool  to  assist  the  manager  in  the  decision  making  process,  whether  the 
decision  environment  Is  In  production  agriculture  or  in  agribusiness* 
However »  the  development  of  quality  computer  software  for  use  in 
agriculture  and  the  natural  resources  will  not  be  Inexpensive  or  easy 
due  to  the  cocnplex  nature  of  the  environment  In  »*i1ch  the  decision 
mker  rr.ust  Operate* 
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The  development  of  quality  microcomputer  software  for  fanners, 
ranchers  and  foresters  should  follow  a  series  of  stages  of  development 
to  include  (1)  problem  definition,  {'I)  review  of  currently  available 
software,  (3)  review  of  appropriate  research  findings,  (4)  program 
design  and  development  of  appropriate  program  specifications,  (5) 
program  coding  according  to  specifications,  (5)  program  docutnentatlon 
(including  user  manual  of  Instructions),  and  (7)  program  review, 
verification,  field  testing,  and  revisions. 

The  development  process  to  produce  quality  software  requires  input 
from  subject  natter  specialists  (animal  scientists,  agronomists, 
agricultural  engineers,  agricultural  economists,  etc.).  ccniputer 
programmers,  education  specialists,  fanners,  ranchers  and  other 
potential  users  of  the  software. 

The  development  process  is  both  time  consuming  and  expensive.  The 
Land-Grant  institutions  represent  a  unique  environment  v^iere  program 
development  and  testing  can  occur.  Col  laborativ\e  agreements  between 
private  industry  and  the  Ldnd-Grant  university  can  be  mutually  bene- 
ficial. Funds  from  private  industsry  can  provide  critically  needed 
resources  to  be  a  complenient  to  those  provided  by  the  institution. 

The  Land-Grant  institution  provides  a  valuable  environment  for  the 
development  and  field  testing  of  the  software  if  teaching,  research, 
and  extension  personnel  can  be  involved  with  the  outside  end  users,  the 
fanners,  ranchers,  foresters  and  agribusiness  fims.  The  interface  of 
te<>c*>in9,  research,  exte'^sio'\  atd  the  private  soclof  i^  computer 
software  development  and  distribution  is  illustrated  in  Figure  1. 
Luenslng  agreements  between  the  institution  and  the  private  sector  for 
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Fljure  1.   Interface  of  Teaching,  Reseirch,  Extension  and  the  Privite  Sector 
in  Cocnputer  Softwire  Development  and  Distribution 
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the  distrtbution  of  the  software  should  De  econocnically  rewarding  for 
both  concerned.  The  institution  should  be  primarily  concerned  with 
investment  recovery  and  that  private  industry  be  able  to  receive  a 
return  on  its  investment  and  a  reasonable  profit. 

Institutions,  however,  will  need  to  consider  the  monetary  and 
professional  rewards  of  the  faculty  and  staff  participants.  Issues 
such  as  sharing  of  software  copyright  profits  (if  any),  and  how  parti- 
cipation in  le  software  development  effort  will  be  viewed  by  institu- 
tional administrators  for  promotion,  tenure  and  salary  increases  must 
be  resolved  before  accelerated  faculty  and  staff  involvement  can  be 
realistically  expected. 


These  and  other  issues  require  early  attention.  The  farmer  and 
rancher  clientele  of  the  Land-Grant  institutions  are  becoming  more 
vocal  with  respect  to  meeting  their  needs  for  quality  microcom- 
puter software.  They  see  their  children  moving  into  the  computer  age 
in  elementary  school  and  are  anxious  to  do  likewise  in  their 
operations. 


15 


ERIC 


EXHIBIT  1-2 
Pase  1  of  6 


APPENDIX 

rOOO  AND  ACKigjmJKAL  hmtaTION  INFORMATION  SYSIhH  PROPOSED  DATA  BAShS  AND  ASSOCIATED  DATA  PHES 


TYPE  OF  DATA  BASE 


I.    Faculty  Data  Base 


SPUCIFIC  DATA  FIIH 


A.    Faculty  Survey 


Hither  Education  General 
Information  Survey  -  Salaries 
Tenure,  and  Fringe  Benefits 
of  Full-Tiae  Instructional 
Faculty 


Survey  of  Scientific  and 
Enjineerlng  Personnel 
Enployed  at  Universities  and 
Colleges 
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SOURCE 


USDA,  Office  of  Higher 
Education 


National  Center  for 
Education  Statistics, 

USDED 


National  Science 
Foundation 


■an 

LIMITATIONS 


No  data  presently 
available 


No  data  available 
specific  to  acadeaic 
teaching  fields 


No  data  available  per 
tainlng  to  hoae 
econoaics  scientists 

Linited  aMunt  of 
specificity  regarding 
agrl'cultural  scien- 
tists 
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rOOO  AND  AGRlLUl.niUAUJKU.AT!ON  INIORHATION  SY.SrhM  PROPOSKU  DATA  BA5LS  ANll  ASSOCIATI.O  DATA  FILES 


TYPE  OF  DATA  BASE 

SrnClPIC  DATA  FII.U 

SOURCE 

LIH1TA1I0NS 

II.   Student  Data  Base 

A.    Mifhtr  Education  General  In- 
formation Survey— Fall  En- 
rollnont  and  Conplianco 
Report 

National  Center  for 
Education  Statistics, 
USUUD 

B,    Mifher  Education  General 
Information  Survey--Oegrees 
and  Other  Fomal  Awards  Con- 
ferred 

National  Center  for 
Education  Statistics, 
USDUD 

Switch  in  taxonomy 
used  for  data 

C,    Doctorate  Records  File: 
Survey  of  Earned  Doctorates 
Awarded  in  the  United  State. 

Commission  on  HuKin 
Resources*  National 
Resource  Council 
National  Acsderoy  of 
Sciences,  National 
Science  Foundation, 
USDUD,  National  In- 
stitues  of  Health, 
National  Gndowmtnt  for 
the  llunanitios 

Limited  to  only 
doctorate  decrees 

Limited  dugree 
specialty  list  per- 
taining to  food  and 
agricultural  sciences 

D.    National  Survey  of  Doctorate 
Recipients 

National  Science 
Foundation 

Limited  saaplo  size 

Limited  degree  and 
enployaent 
specialties  list 
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1000  AND  ACRICIII.HmAI.  IJHKAMON  INrOHMMION  SVSIbM  PkOPOSKU  DATA  RASliS  AND  ASSCX.IATI.D  DATA  FILES 


TVPE  OF  DATA  BASU 

SPICIFIC  DAIA  FlU. 

I 

SOURCB 

LIMITATIONS 

11.   Student  Urta 

Bate  (continued) 

b.    National  longitudinal  Study 
of  tho  HUh  School  Class  of 

m2 

National  Center  for 
Education  Statistics. 

USDUD 

Food  und  Airicultural 
workers  part  of  an 
aggregutc  group 

F.    Survey  of  Graduate  Science 
Student  Support  and  Post 
I)octorate5  (Graduate  and 
Post  Doctoral) 

Mttited  list  of 
science  fields 

U,    l*aculty  Survoy 

USDA,  Office  of  Hither 
Education 

No  data  presently 
aval  lab lu 
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»00<)  AND  At;Rinii;nil<Al  l.imuilON  INrOMHAI  ion  SYSNIX  Vmnm)  m\  MASLS  ANH  ASS(X.lAM:h  DMA  PILLS 


1 YPC  OF  DATA  BASL 

srnciKic  HAIA  nu? 

.SOUKCb 

I.IHI1AT1UNS 

Ml.  Evplo/nont 
Doatnd  for 
Craduate^s 
Data  Baso 

1 

A.    Nuitonal  Survey  of  Recent 
Science  and  Liiginoering 
(irnduates 

National  Science 
Foundation  and  USDOB 

Limited  sanple  per- 
taining to  food  and 
iigricultural  graduate: 

United  degree  und 
CKployncnt 
specialty  list  per- 
taining to  food  and 
agricultural 
Kra  dilutes 

B.    11)0  National  Survey  ot* 
Uxperiencod  Scientists  und 
l.nxineers 

Nationul  Science 
Foundation 

Narrow  definition  of 
scientist 

Llnited  list  of 
acndenlc  fields  of 
study,  occupations, 
and  job  activities 
pertaining  to  food 
and  aK^icultural 
sciences 

C.    ^cderAlly  Employed  Sciontif^.s 
rnd  Gnslneors 

National  Science 
Foundation 

D.    Survey  of  Scientific  and 

lechnical  Personnel  |n  Privatt 
Industry 

National  Science 
Foundation  and  Bureau 
of  Labor  Statistics, 

ERIC 


IXIIIItll    1  i 


tool)  AND  At.KU  lU.limAt.  HMKAHON  INUlKMAIlUN  MSIIM  rKDi'OSIl)  OAlA  HAM..S  AND  A.SSU(.IAII  I)  OAIA  MMS 


OF  DATA  BASli 

SI'LCIHIU  UATA  Pill 

I.IMirATlOSS 

ML  Eaplo/inent 
Df^«anil  for 
Graduotc*s 
Data  Buse 
(continued) 

I.   I  III' rent  Population  Survey 

UurctUi  of  Uibor 
Statistics,  USnOl. 

l.i«itcil  sjmplc  per* 
talnini:  to  food  nnd 
agncultiiral  occupa* 
tlons 

I.   Occupational  livplo/niciit 
Stnustlcs  Ccnsus-Uascd 
Industry/Occupation  H.itrlx 
(supplomentcil  by  data  from 
Coo|icratlvc  Uxtcnsion  Service, 
American  Vocuttonul  Associa- 
tion. Dcpartnent  of  Defense, 
UeiKirtment  of  Education, 
Oft  ICC  of  r^^jionncl  Manui*encnt. 

Bureau  of  Lnbor 
Statistics,  UStiOL 

i*.    (Kcupational  Hnployncnt 
Sttitlstics  Survey 

ilureau  of  Labor 
Statistics,  USOOL 

Void  of  survey  data 
for  nxrlcultural 
Industries  and  self* 
eaployed  workers 

Limited  Occupational 
dctat 1 
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lUOD  AND  A(.KI(:UI.I1IKM.  I  IKK Al  ION  INIOKHAI  ION  SiSWM  mmitU)  DAIA  HAStS  AND  ASC(K.1A11I}  llATA  MU;S 


nru  OF  DATA  BASU 

SPLCIFIC  IIATA  ni.|. 

SOUKCU 

LIMITATIONS 

IV,   Fiscal  Data  Bare 

A«    IliKhcr  Education  General  In* 
forntr.tion  SurveX-Instltutional 
Clmructcrlstlcs  of  Colleges 
nnO  Universities 

Nntlohal  Center  for 
Uducatlon  Statistics, 
USDED 

B.    Illiihcr  Education  General 
Int'omation  Surve/-I*inanciul 
Statistics  of  Institutes  of 
lllKhor  education 

Nfttionul  Center  for 
Hdiicatlon  Statistics, 
USDLD 

C.    Agricultural  Research 
lacilitios  Study 

Joint  council  on 
Food  nnd  Afirlcultural 
Scienclos,  Science  and 
Uducation  Adnln*  USDA 

No  data  uvallnhle  «t 
the  coliei^o/departnen' 
tal  level  for  vsrlous 
academic  disciplines 

Inventory  of  PhysiCMl  FaciU- 
tiCR  at  Coliescs  nnd 
Universities 

Nationnl  Center  for 
tiducatXon  Statistics, 

USUbl) 

No  data  uvullabie  at 
the  coUese/depnrtucn 
tal  level  for  various 
ncndewlc  disciplines 

1..    iy7D-R0  Student  Charges  at 
StJtc  and  Land-Grant  Unlver- 

bltlCS 

Natioinil  Association 
of  State  Universities 
and  Land-Grant 
Coliescs 
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tool)  AND  m.UIUIMIIUAi.  MHIiAIION  imOHMAriON  SVSliM  rK(iri)SU)  PAIA  BAShS  AND  ASSOt.lAll.n  HAfA  1  ll.KS 


nri  OF  DA1A  BASI: 

SPLCIIMC  DAIA  nil 

l.lMllAtlONS 

fV.    Mscal  Data 

Base  (continued) 

1'.    tost  and  Benefits  ol  Gruduutc 
l.ducatlon--LNtiiiation  of 
Graduate  Degree  S*roKraM  Costs 

Ihe  Cquncil  of 
GraOimte  Schools  in 
the  U.S. 

No  data  available  on 
^osts  of  graduate 
education  in  the 
food  and  Agricultural 
Sciences 

0*    iisuai  Data  Survey 

Office  of  IJigher 
l-ducation,  USDA 
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nrii  OF  DATA  BASL 

SI'MIII'U:  l»ATA  I'lLI' 

I.IHtlAIIUMS 

V .   Teaching  Progrum 
Data  Base 

A  'U".»clilng  ProKMjn  Survey 

Office  of  Higher 
HUucutioii,  USUA 
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PRELIMINARY  REPORT 

e    H0>2  £CONO>::CS  BACCAIAVKIATE  AiCL 
HIGHER  DECRZUS  COYJIK^S:  IN  Tfil 

t7^::E!>  STATES.  i96:'6: 

0  ho::L  EC0N0^::c5  T£a:kikc«  faci'l:^  i»: 
let;  sCf.oris  a:::  state  v:;:vE?.^i7'i 


Data  Are  Being  Incorporate  J  Intc  The  FOOr  ANr 
rtCRlClXTl'RAl  EDUCATIOK  INFORMATION  SYSTEM  (FAEIS. 


Hightr  Education  Procrars 
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n^qf^^^  t)pt}rm^%  nf>qr##t  D^qr^^^ 


llu»H>^«»  how*  vconoMlrs  (j)  yt^fi 


CtOtKtng^r>d  tawt  I  Ip^  ^  « ■« 


COftti*«»*r  vconowlcs  und  ho<i^  MAnAotnuint  I.O^M 
r««ltv  relation*  anfl  child  rf«v#>tnr4M>nl 


^3.1  133  9.M4t 


rood,  i.ndm..r,t,on  , 


Hri«  vcofxxwict  co<w«Mnlriit  Irn  (7> 
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Table  2,  Cowp/ir4^or>  of  ho«*c  cconomlri  t^whlng  faculty  at  ini2  JirhooM  and  ntfttt*  un!v»r^Uy  m^nh^r%  of  NAStlir.4' 
finA  of  doctoral  d*»gre#»ii  conf#rr#d  nAtlonwld**  In  ho«w»  ••rononicn 


^l>^('l«l  li«t  Ion 


FulUtlnK*  P.irt-tl»- 


Htw^  Rcono4Hlcii»  Central 
H(y»^  rconomtct  Cqenpral ) 
|nt#»rn«tlon*l/comtw»raf  I  v»» 
home  economic ^ 

Bmln«>ii3  HoM^  CconowfcY 
Business  hofli^  ^cononic^ 

Clothln9  «nd  T«xtil«>tt 
Tnxtltet  and  clothing 

Appar*!  d««lqn 

Kfta  i  Unq/inerchAndi^inq 

Tfx»  i  1«*  tclenc** 

ConRum^r  CconoMlcs  and 
HniM'  Hanag^in^nt 

fAml ly/connum^r  reBourr* 
mAnA9efK«nt  l9fn<«rAl) 

Cons^ufh^r  tclenc* 

F.mi  ly  eCono«iv^ 

r/intly  K«Utiont  and 
C^iild  t)«»velop!Mnt 

F.imi  ly  And  cowmunlty 

^f»rvlci>»  Iqfnerall 
Individual  and  family 

d«»v«lop»*^nt  (q»n"ral) 
AdiiP  HpvclopBCnl 
h^mi  ly  tnd  MrUal 

coun'  ,>l  log 
panl ly  relations 
C^rontoloqlcal  «^r'>ic«'S 
Chi  Id  d»»velop«»«»nl 
R«rly  childhood  odiiratton 

S^A'/ootnot**?!  At  ^nd  oTTahlo 


Unflll'*d  rTF/« 
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Puodf>d     imfuniKl        Funrt'^d  llnfiind«d 
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l9nS 
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i<»«0/ll 
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1  K84 

(.12 
(.4) 
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0.  00 
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M5 
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0.00 
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U 
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5  3 . 19 
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0.3  3 

15.  37 
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9.0) 
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(.50 
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3.6^ 
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0.  00 
0.  00 
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0.3  3 

0.00 

0.00 

n!oo 

0.00 

15. 38 
2 .08 

11.71 
A. 20 

79.74 

22.77 

12.00 

0.  00 

0.25 

0.00 
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^5 
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11. 7» 
29,00 

1.3) 
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8.(0 

6.  37 
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2. 83 

0.  00 
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0.00 
0.00 

0.00 
0.00 

o.ou 

) ,  (6 
2.9i 
3.00 

372. (( 

107. 7( 

28.(3 

0.  90 

1.70 

0.50 

39.10 

1)3 

22. 5S 

7.71 

1.00 

0.  GO 

0.00 

O.OO 

2.25 

47.71 
20.14 

31  .00 
3.41 

3.51 

7.U7 

0.  00 
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0.00 
0.00 

O.OO 
0.00 

7.41 
5.72 

27. 9( 
72.(4 
19. •( 

88.71 
73.07 

4.83 

15.52 
0.2S 
17.05 
27.91 

2.25 
7.5) 
0.75 
4.45 
A.  95 

0.  00 
0.  90 
O.OO 
U.  00 
0.  00 

0.00 
1.33 
0.00 
0.12 
0.2S 

0.00 
0.50 
O.OO 
0.00 
0.00 

4.00 
7.26 
2.17 
7.99 
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T«blt  2.  CcMparlton  of  hoM«  econofilci  ti^chlng  faculty  «t  ichools  and  stat«  univ«riUy  Mf«b«ri  of  haSUUXT 

«nd  nf  doctoral  de9riet  conferred  natlonwld«  In  hoae  «<;ono*lci 


Teaching 
•P«fClaUs«t  Ion 


Biiployed  rTK'i 
Pull-tlne  Part-tlne 


Poodi  and  Nutrition  2(7. 5i 
foods  And  huNMn 

nutrition  (9tnsr«ll  (9,29 

Pood  sclcnc*  42. •? 

01et«*tlcs  iS.OI 
HuMn  nutrition 

•cl  en  c«/r€  search  (2.20 
Hunan  nutritional 

narvlcst  2t.l2 

Hom9  econcaics  COMaunlcatlon  2.1) 
Hone  economics 

cownunlcations  (9ener«l}  2.1) 

Hon*  EconoMlcs  education  I5t.2) 
Htme  (TconoAlcs 

education  (9«nsr«l)  152.(2 
Non-(orMl  9xttnilon 

education  5.(3 

Human  Rnvlroniwent  and 

Houain9  179.41 

Interior  dtaign  79.70 
IIUMt)  «}nvironR«nt  and 

hou«in9  (9«n<)r4l)  It. 21 

lloiis.>liold  equl^nt  12.07 

llou^tn<|  51.17 

HeUtMd  «rtii,  crafts  ls.2( 


34.40 
14.70 
•  .(4 

(.0( 

3.t( 

2.31 
2.31 
11.43 
10.50 
0.93 


39.73 
20. 9S 

3. It 
2.09 
(.73 
(.7t 


Doctor^" 

Unfilled  PTE'i  Projected  chan94a  de9rvoii 

full-tlw*  P«rt-tl»*  in  PTC't  thru  conI«jrr«d 

Pund^d    Unfunded       funded    Unfunded  19tl  19IU/V1 


34.7* 


l.t7 


29.32 


7.C) 

0.  tl 

0.(7 

o.oo 

11. )0 

4.9) 

0.  25 

0.1) 

o.oo 

3.10 

11 . 19 

0.  31 

o.oo 

o.oo 

4.14 

5.)2 

0.00 

o.oo 

o.oo 

(.92 

3.37 

0.50 

0.)l 

o.oo 

2.9( 

O.)0 

0.00 

o.oo 

o.oo 

0.70 

O.)0 

0.00 

o.oo 

o.oo 

0.70 

5.01 

0.00 

o.oo 

o.oo 

9.t7 

3.7) 

0.00 

o.oo 

o.oo 

9.(4 

1.2( 

0.00 

o.oo 

o.oo 

0.23 

24. 5( 

0.10 

l.)l 

o.oo 

9.  M 

15.70 

0.00 

1.33 

coo 

S.O) 

3.7) 

O.IO 

o.oo 

o.oo 

3.0( 

1.11 

0.00 

o.oo 

o.oo 

-0.(7 

3.l( 

0.00 

0.2) 

o.oo 

2.0O 

0.t4 

0.00 

o.oo 

O.DO 

0.)0 

Sw  iootnot«s  «t  end  of  tible^  ' 


ERIC 


470 


Table  2.  Coi»pari«on  of  ho«e  economic*  leaching  faculty  at  1162  tchoolt  and  tt^tf  unlv«cilty  inembnrt  of  NASUIXSC 
and  o(  doctoral  degrt'OS  conf(*rred  nationwide  In  home  economics 


Teaching 
ap<>cial  Isat  Ion 


Unflllrd  FTB't 
Employed  rTE't  full-tl»Kf  Part-tl«e 

Pull-ti»e    Part-time  Funded  Unfunded 


Institution,  Hotel, 
KestAurant  Hinageftent 
Institution,  hotel, 
restaurant 

managcnent  (general) 
executive  hous Keeping 
Food  service  systems 

management 
Hot*«l,  motel,  tourism, 

hunpltaUty  minigciront 


Doctor-*!^ 
Projected  changes  dHqr«««* 
In  nrE'S  thru  c<inf««rred 
rundf>d    Unfunded  I9IQ  I9fl0/ll 


TotAl 


71.1) 

1.25 

0.31 

0.83 

0.43 

21.00 

0 

21.  IS 

4.12 

2.00 

0.00 

0 

0.43 

1.00 

1.  00 

0.25 

0.00 

0.00 

0.00 

0.00 

1.00 

11.74 

4.25 

o.n 

0.00 

9.00 

M.SO 

10. U 

0.17 

2.00 

0.00 

0.00 

0,00 

2.  SO 

1333. SO 

328.(5 

144.77 

2,2% 

7.^4 

0.93 

1(9.73 

44S 

"    Faculty  data  *re  reported  by  the  *Clasalf Icat Ion  of   Institutional  Prograns"  (CIPs)  adopted  In  1982/83  by  the 
National  Ctntor  for  P.ducation  Statlittlcs,  DOED,    This  table  sunriarlxen  responi*»s  recelvfsd  by  April  10,  1984  »o 
th»f  USD  A,  fall,  1983  Survey  of  College  and  Univeralty  Faculty  In  the  PQOd_and  Aq*  IcuUural^  Sciences.     The  lO 
1862  institutions  reporting  dit*  repreamt  a  STTresponse  ratei     ^un  20  statn  vilverirues  reporting  dat^  repesont 
a  571  r<*sponao  rate.      The  cooblnrd  data  therefore  represent  an  ove  all  (0%  responsa  rate  for  1862  and  at^to 
univ'«rH i ties  with  home  rcononlcs  programs. 

OviJied  on  HIO/81  degrees  conf»?rred  data  report»^d  by  the  IIRGIS  taxonomy  used  by  the  MCBS,  OOEO  prior  to  the  adoption  of 
Cll*5.    Future  years  data  reported  by  the  DOEI)  will  be  classified  by  CiPs. 

Based  on  1980/81  data  repotted  by  the  American  Hcwo  Economics  Association. 
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T«bl«  1.  rrequinc>  dlitrlbutlon  of  a9»  of  hom^  rconotilcii  tp^chlnf  faculty 
at  11(2  school!  tnd  itaU  unlvtrilty  iii»nb«ra  of  masuux 


Teaching 
Specialisation 
Category 


Total 

Ko  rrt 


Nuiibar  and  full-tin^  «<julvalenta  for  teaching  faculty 
Undnr  JO  JO-39  40-49  ^o-S<  55-5? 

NO    fTE       NO  rPR        NO  rrt        no  fte        no  rxR 


1/ 


60  I  ov«r 

NO  rxK 


KonK!  econoMlci»  General 

32 

19.7 

0 

0.0 

10 

l.( 

9 

4.1 

1 . 0 



1 



3.6 

•ualnets  Koae  economics 

1 

O.C 

0 

0.0 

1 

0.3 

0 

0.3 

0 

0.0 

0 

0.0 

0 

0.0 

Clothing  and  Taxtllep 

2S3 

203.3 

7 

5. 1 

71 

54.1 

7( 

(1.1 

27 

22.0 

22 

11.0 

50 

41. ( 

CoflNUMer  econoNilci  and 
Hoi*r  NAnagtikenb 

113 

•  2.5 

5 

3.  9 

40 

29.4 

jl 

24.  T 

7 

4.1 

14 

10.0 

9 

5.  J 

faially  Kolatlona  and 
Child  (Mvalop«tnt 

417 

319.0 

1 3 

I0<  0 

179 

147.0 

157* 

122.0 

33 

25.2 

19 

32.  ) 

67 

53.6 

roods  and  Nutrition 

412 

217.1 

17 

10.1 

129 

90.0 

134 

92.1 

39 

26.7 

44 

32.14 

49 

34.7 

No«e  Rcono<tlc4 
Conmunlcablona 

3 

2.0 

0 

0 

1 

0.( 

2 

0.9 

0 

0.2 

0 

0.3 

0 

0.1 

Ho«o  econoitica  tducatlon 

107 

es.i 

1 

1 

2R 

19.9 

37 

30.2 

15 

11.0 

|( 

13.7 

10 

9.4 

Humn  Rnvlroniwnt  and 
Housing 

19) 

uo.o 

• 

S.3 

73 

S8.1 

57 

51.7 

24 

11.3 

14 

:2.3 

17 

14.4 

tnstltiitlon«  Rotal, 
ReMtaurant  Hanag^Aent 

95 

74.0 

4 

3.1 

4( 

3(.2 

30 

22. ( 

7 

C.  3 

2 

2.0 

6 

3.1 

Total 

1304.0 

55 

39.1 

571 

444.9 

540 

415.9 

153 

115.5 

n4 

l.'»3.2 

2U 

lf;5.4 

Thla  table  auHurliPS  Mtponstts  received  by  April  10,  1914  to  the  OSDA,  fall,  |9i3  survey  of  Colleae  .nd  nni*..r.ifw 
faculty  in  ths  rood  and  Xc,, ■ , J,,*'    Th«.  30  U«  Institutions  r^pirting  aSf^  f?^r-^pUTn 
rM.,*tHe-IJ  .t.to-nnr.?,-rtI^?5p^nn9-aJJia  r-pres..nt  a  S7»  r^aponso    a|2     Th*  ,UCb  nii  j X  J.n MnTwi 
f»»«pons«  rate  of  l|(2  and  ntAte  untVMaltl-s  with  hoii.**  ocono«lc«  pro9raMa.  t-omoin-rt  d.U^  r^pr-a^-nt  a  (01 
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T*bl#»       Fprc^nt  distribution  of  ag**  of  ho«^  rconomlon  l^^ching  f^cuby 

1/ 

■t  11(2  nchoolt  And  ntAHi  university  rw^itbnrii  of  HASiil/'.C 


Teaching  Number  and  full-tiiw*  •Nulv^ilfntn  for  teaching  facuMy 

5p^cialliallon  Total  Under  30  JO-J*  50-^1  60  4  c>Vf.r 

category  NoU)  nr.H)    Nolll  PTKH»     Nolll  rTBl%»    No(*t  rTR«l>     HoiM  fTKM)     NoUl  FTh»l»     Ho«%l  fTKf*l 


Home  Cconomlca/Grner^l 

32 

If  .7 

0 

0 

31 

44 

2B 

24 

3 

5 

1  ) 

\n 

Bufiinena  HOMt  Rcononlcs 

1 

0.( 

0 

0 

100 

4S 

0 

55 

0 

0 

0 

0 

0 

0 

i.iotnin9  ana  Textiieii 

2S  3 

20  3  • 

2 

21 

27 

JO 

30 

II 

1 1 

20 

20 

Conaumr  Cconoealca  «nd 
Hone  HanagtMnt 

113 

•  2.^ 

4 

5 

3« 

J( 

34 

35 

6 

6 

12 

12 

• 

6 

FAinlly  Rttlatlona  and 

Child  D<svtlop«Qnt 

im 

319.0 

3 

3 

37 

3t 

32 

31 

7 

7 

• 

t 

14 

14 

Foods  ttid  Nutrition 

412 

287.1 

4 

4 

11 

31 

32 

32 

11 

11 

12 

12 

■lome  RconoAlcs 
Comaiinicatlona 

1 

2.0 

0 

0 

33 

2f 

67 

44 

0 

10 

0 

15 

0 

2 

Hom^  Rconomict 
Bducrttlon 

107 

IS.  1 

1 

1 

26 

23 

35 

36 

14 

13 

15 

16 

9 

11 

Muffwin  environment  And 
llou9ln9 

193 

160.0 

4 

1 

IB 

i% 

10 

32 

12 

11 

7 

t 

9 

9 

Inatitutlon.  Hotel. 
R«*4itAurant  HanAq^n^ni; 

74.0 

4 

4 

4B 

49 

32 

30 

7 

9 

2 

3 

6 

5 

Total  Ptrcent 

io« 

1)04.0 

3 

3 

34 

34 

32 

12 

Q 

9 

9 

9 

13 

1) 

ThM  table  tuiw^rli***  r»npona*»!i  Tprmiv*'i}  by  April  10*  .914  to  the  USDA.  f^iU,  19113  Survey  of^College  and^ynlvertU^f 
yculty  In  thej"oodjind  Aorlcul  tura  I  ^Sciences,    Thr  30  1B62  Intil  I  tut  ionn  r'»|»nrtin«i  .1it^  i^'pr  yaffil  a  h\\  r*»P"n5». 

i«t»;  thp"7i)  tiAi»  unw^rnitlrxi  r^portTnq  »Ut«  r»»pr*»non»  a  S7»  rnfi|H)nnt«  Mti».    ihn  rr><nbln*-il  »ht^  r'^profipnl  a  6n* 

r»4pons»  r>»l.»  of  IH6;  xwl  HM"  >ini v^rsit |fs  with  ho»M»  .ronomtci  pnuirAntn. 
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Tabln  5,  D«qr^(!  i«v9l  And  Avera9«  monthly  naUry  of  home  tnionnMici  tertchln9 
(acuity  at  IH2  »chools  and  nt^t^  unlv^ralty  i»»»«b*T»  o(  MASUUX*#  (all  l»l) 


Faculty 
Level 


1/ 


Av^raqe  Monthly  salary  p«r  porson  and  p«r  PTC 
Pull-tiHW  c«ployw?nt  Part-tinifi  nivloyiB(>nt 

Number      Salary     ftK     Salary  Nuaber      Salary     fTB  Salary 


B«ccaUur«at« 

Percent 

34 

) 

1)04 

24.4 

2 

1121 

414 

52 

S09 

169.7 

51 

56) 

NMter'a 

Percent 

42» 

Jl 

2211 

JII.4 

)4 

22)R 

3)S 
42 

700 

142.2 
4J 

117 

Doctorate 
Percent 

91) 
66 

2190 

7)3.7 
64 

44 
6 

1422 

19.6 

S 

1516 

Total 

}\7t 

t144.S 

791 

551.5 

This  table  auMMaritea  raipontfft  received  by  April  10,  1914  to  the  USOA,  (al5,  1913  Survey  ot  College  and  University 
faculty  in  the  rood  and^AgricujUuraL^giign^     The  30  ||(2  InatUutiona  reporting  aua  r^pfwntii  TirfiHii^Sa^^ 

IIW  i.     ?  -tn^  univeraTtTeg  r*.portlnq  HatA  repreiiont  a  57%  reaponi<?  rate.    The  combined  data  ntpretrnt  a  601 

retponte  rate  oi  1162  and  atate  univirsitlna  with  how;  oconomica  proqraaa. 
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1S62  Institutions  ind  state  oenbers  of  S'aSULCC  Included  In   Tables  2.3.4  and  S 


1 . 

001009 

Auburn  University 

1862 

2. 

001051 

Univfrsitv  of  Alabasa 

SLC 

3. 

001081 

Arizona  State  University 

NLC 

4  . 

O0U31 

University  of  Delaware 

1862 

5. 

001489 

Florida   State  University 

SLC 

6. 

001610 

University  of  Haw i i 

1862 

7. 

001626 

University  of  Idaho 

1862 

8. 

001  775 

University  of  Illinois 

1862 

9. 

001825 

Purdue  Uni  ve  r  s  i  t y 

1862 

10. 

001869 

Iowa  State  University 

1862 

1  1. 

001892 

University  of  Iowa 

NLC 

1  2. 

002010 

Louisiana   State  University 

1862 

1  3. 

002 103 

University  of  Maryland 

1862 

1  A. 

002290 

Hichitan   State  University 

1862 

IS. 

002329 

Wayne  State  University 

SLC 

1(>. 

002423 

Mississippi   State  University 

1862 

17. 

002516 

University  of  Missouri 

1862 

18. 

002532 

Montana   State  Univeisity 

1862 

19. 

002536 

University  of  Montana 

SLC 

20. 

002565 

University  of  Nebraska 

1862 

•.2  1. 

002568 

University  of  Nevads-Reno 

1862 

,  22. 

002657 

Sew  Mexico  State  US'iversity 

1862 

002687 

CUSV  Brooklyn  College 

SLC 

24. 

002689 

CUSV  Hunter  College 

NLC 

25. 

002690 

CUNY  Queens  College 

KLC 

26. 

002  84  2 

SUNV  College   at  Buffalo 

SLC 

27. 

002906 

Appalachian  State  University 

SLC 

28. 

002923 

East  Carolina  University 

NLC 

29. 

003005 

University  of  North  Dakota 

NLC 

30. 

003051 

Kent  State  UNiversity 

NLC 

31. 

003)00 

Ohio  University 

NLC 

32. 

0032 10 

Oregon  State  University 

1862 

33. 

0034  U 

University  of  Rhode  Island 

1862 

34. 

003530 

University  of  Tennessee 

1862 

35. 

003644 

Texas  Tech  University 

NLC 

36. 

003658 

University  of   Texas  -  Austin 

NLC 

37. 

003675 

University  of  Utah 

NLC 

38. 

003696 

University  of  vc'toont 

1862 

39. 

003754 

VPl 

1863 

40. 

003800 

Washing ton  State  UNiversity 

1862 

41  . 

003895 

University  of  Uisconftin 

1862 

42. 

003915 

University  of   Wise  -  Stout 

NLC 

43. 

003924 

University  ol  Wise  -  St.  ?t. 

NLC 

44. 

003969 

University  a(  Minnesota 

1862 

45. 

006883 

Ohio  Stste  University 

1862 

46. 

006964 

RutsfcfK  Univc-rsicy 

1862 

47. 

006965 

Pennsylva:na   State  Univ 

1862 

4&, 

007108 

University  of   Puerto  Rico 

1862 

49. 

009265 

North  Drtcota  'Jtate 

186: 

50. 

011693 

Cornell  University 

186: 
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1362  Institutions  «nd  ttttc  ne&bers  of    IIASULGC  not  included  in  Ttblet  2,3,4  and  5 


1 

001063 

Univeriity  of  Arizona 

1862 

2 

001 106 

University  of  Arkansas 

1862 

3 

001312 

University  of  Cilifornii 

at  Berkeley 

1862 

001313 

University  of  Cilxfornia 

at  Davis 

1862 

5 

001350 

Colorado  State  Univeraity 

1862 

6 

001 596 

Univeraity  of  Georgia 

1862 

7 

001 756 

Southern   Illinoia  Univeraity 

HLC 

8 

001 609 

Indiana  Univeraity 

HLC 

9 

001926 

Kansas  State  University 

1862 

]0 

002053 

Uni  versi  ty  of  Hiine 

1862 

11 

002221 

University  of  Hiatachusett 

1862 

12 

002440 

University  of  Hiaaiasippi 

NLC 

'  13 

002569 

University  of  New  Haapahire 

1862 

002590 

Univeraity  of  New  Hanpahire 

Keene  State 

NLC 

15 

002950 

N.  Carolina  Central  University 

NLC 

16 

002961 

Weatern  Carolina  Univeraity 

NLC 

17 

003170 

Oklahoma   State  Univeraity 

1862 

1  • 

UU  J  1 04 

University  of  Oklahoma 

NLC 

19 

003471 

South  Dakota  State  University 

1862 

20 

003529 

University  of  Tennessee 

NLC 

21 

003531 

University  of  Tenneaaee  ^ 

at  Hartin 

NLC 

22 

003642 

Texa  a  Southern  Univeraity 

NLC 

23 

003652 

University  of  Houston 

NLC 

24 

003677 

Utah   State  University 

1862 

25 

003932 

University  of  Wyoninf 

1862 

26 

003935 

University  of  Cuan 

1862 

27 

007022 

CUNY  Lehnan  College 

NLC 

2S 

008641 

Collete  of  Virgin  Island 

1862 

29 

010313 

Univeraity  of  Ncv  Maxico 

NLC 

30 

029013 

Univeraity  of  Connecticut 

1862 

31 

007104 

Mia«i  Univeraity 

NLC 

32 

002976 

University  of  North  Carolina 

NLC 

33 

001969 

University  of  Kentucky 

1862 

o 
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ggCONTRpLDATA 


6100  34ih  Avtnut  South 
Maifing  AddrnVBox  0 
MinnNpollS.MinnfsoU  55440 


June  12,  1984 


Ken  Garvey 

House  Agriculture  Conmiittee 
1301  Longworth 
Washington  D.C.  20515 

Dear  Mr.  Garvey: 

Enclosed  are  two  pcpers  explaining  Control  Data's  and 
Rural  Ventures*  business  activities  relating  to 
agriculture  and  computers.    These  are  In  response  to 
your  request  for  Information  for  the  hearing  on  the 
computerization  of  the  Agricultural  Extension  Service. 
The  papers  include  Information  about  the  two  firms' 
relationship  with  the  Extension  Service  and  the  role 
the  Extension  has  played  in  the  development  of  our 
computer  products  and  services. 

I  hope  this  information  is  useful  to  you.  If  you  need 
anytning  additional,  please  contact  me. 

Sincerely, 


Griff  Kennddy  / 
Program  Manager 
Public  Relatlofris 


(The  paper  on  Rural  Venture  is  held  In  the  Subcoraalttee  filet.) 
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Control  Data  Corporation 
Summary  of  Agricultural  Products  and  Services  Business 
and  Relationship  with  the  Agricultural  Extension  Service 


Business  Strategy 

Control  Data,  primarily  known  for  building  and  selling  computers, 
data  services,  and  financial  services,  entered  the  agricultural 
market  for  two  irnportsnt  reasons: 

Pirst,  the  company  believes  that  the  potential  for  the  use  of 
c(xnputers  in  agriculture  is  enormous,  and  therefore,  selling 
computer  products  and  services  in  rural  areas  is  good  business. 
Secondly,  Control  Data's  business  strategy  is  to  address  society's 
major  urroet  needs  as  profitable  business  opportunities.  Control 
Data's  new  agricultural  business  aims  to  improve  the  economic 
viability  of  rural  areas  by  helping  family  fanners  succeed  and  be 
contributing  Diembers  of  their  rural  cownunities. 

In  addition.  Control  Data's  agricultural  business  is  designed  to  aid 
small  business  fonnation  and  Job  creation  in  rural  areas  by  helpina 
locally  owned  rural  businesses  start  up  as  licensed  dealers  and  sell 
Control  Data's  agricultural  products  and  services.    The  name  of 
these  prt>ducts  and  services  is  ADVAVTAGE"^  and  the  local  dealers 
are  called  ADVANTAGE  dealers. 

The  first  seven  dealers  are  off-shoots  of  existing  businesses,  such 
as  a  bank,  a  hardware  store,  an  accountant  and  veterinary  clinic. 

For  example,  one  of  the  first  dealers  owns  a  hardware  store  in 
Bricelyn,  Minnesota.    He  has  set  aside  a  section  at  the  back  of  his 
store  to  be  his  computer  services  center.    In  the  first  few  months 
of  operation,  some  150  farmers  came  into  the  center  to  use  various 
services.    He  hired  two  people  to  work  with-Mm  to  offer  the  service 
and  so  a  r>ew  business  and  two  new  Jobs  were  created  in  his  small 
town  of  500  people.   That's  like  creating  2,000  Jobs  in  a 
metropolitan  area  such  as  Minneapolis  and  St.  Paul. 

During  the  next  decade.  Control  Data  plans  to  assist  thousands  of 
rural  entrepreneurs  like  this  establish  new  computer  product  and 
servi'tes  busirwsses  or  add  ADVANTAGE  products  3nd  services  to  their 
existing  businesses.    The  firm  is  currently  seeking  rural  people 
interested  in  operating  these  businesses. 

Agricultural  Products  and  Services 

The  products  and  services,  themselves,  also  were  developed  with 
strt>ng  concern  for  the  future  of  rurul  communities  and  family 
farms.   Control  Data  managed  the  design  so  that  family  fanning 
operations  could  take  advantage  of  knowledge  delivered  via  the 
computer. 

These  products  were  not  developed  independently.    Control  Data 
contracted  with  major  agricultural  universities,  agricultural 
experts  and  private  companies  to  help  develop  the  content.  Although 
the  Extension  Service  was  not  involved  in  the  development  of  these 
prt>ducts,  four  land  grant  universities  were  among  those  who  received 
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grants  or  contracts  from  Control  Data  to  develop  some  of  the 
educational  progreuns.    These  universities  are  Michigan  State, 
University  of  Hinneosta,  Purdue  and  the  University  of  Georgia. 
Control  Data  then  applied  its  expertise  in  assembling  data  and 
packaging  it  electronically  into  a  product  or  service  that  will 
improve  farm  productivity  and  efficiency. 

There  are  two  types  of  computer-based  products  and  services  Control 
Data  offers: 

0    Farm  financial  and  production  management  production  tricking 
systems 

0     Education  and  infonnation  oriented  programs 
The  production  tracking  products  include: 

0     SwineTRAK  Production  Tracking  System 

0     DairyTRAK  Dairy  Herd  Management  System 

0     SheepTRAK  Production  and  Management  System 

0    AgCHEK  Financial  Management  System 

These  are  available  two  w^ys: 

0    As  software  farmers  can  purchase  and  run  on  their  own 
on-fam  computers. 

0    As  services  available  for  a  monthly  fee  from  the  local 
dealer. 

For  example,  a  fanner  needing  to  improve  his  or  her  finarwial 
manaaemcnt  and  recordkeeping  could  use  the  AgCHEK  service  from  a 
local  ADVANTAGE  dealer.    The  fanner  would  receive  special  check 
blanks  printed  for  his  or  her  locftl  bank  account.    Each  check  allows 
the  fanner  to  identify  what  the  expense  was  for.   At  the  end  of  the 
month,  cancelled  checks  are  brought  to  the  dealer  where  they  are 
entered  into  the  computer.   Financial  reports  are  then  mailed  to  tie 
fanner. 

This  program  is  being  used  by  nunerous  fanners  including  a  family  in 
southern  Minnesota  that  runs  a  farrow-to-finish  hog  operation 
producing  about  2,000  hogs  per  year  as  well  as  fanning  about  750 
acres  of  corn  and  soybeans.    "With  AgCHEK  we  know  how  much  we  spent 
for  fuel,  fertilizer  and  feed  and  we  can  divide  that  by  our  acreage 
so  we  know  our  expenses  per  acre.    That  w^  we  know  our  breakeven 
point  and  how  much  we  need  to  get  per  bushel  at  harvest  time,"  the 
fanner  said.    "He  kept  records  by  hand  before.   But  we  prefer  to  get 
the  computer  print  outs  and  examine  them  instead  of  spending  hours 
tiying  to  get  all  of  our  checks  organized." 
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When  combined  with  other  fann  data,  the  AgCHEK  printouts  can  be  used 
as  up-to-date  decision-making  tools.   Fanners  are  better  able  to 
track  management  successes  and  failures  because  they  have  more 
current  and  complete  information.   At  the  same  time,  the  service  has 
simplified  fanners*  record  keeping  chores.    This  system  gives 
fairoers  better  day-to-day  control  9ver  their  operations,  provides 
them  with  the  financial  documents  re<yiired  by  their  vendors  and 
helps  them  monitor  their  profitability. 

The  SwineTRAK  and  DaityTRAK  services  provide  detailed  production 
management  Information  In  a  similar  manner. 

The  educational  programs  are  designed  to  train  new  farmers  and 
family  members  or  allow  experienced  fanners  to  brush  up  on  skills 
and  techniques.   The  programs  use  Control  Data's  PLATO 
computer-based  education  and  video  materials  to  deliver  the 
information. 

For  example,  to  take  the  PLATO  program  on  feeder  pig  managwnent,  the 
fanner  receives  4  printed  outline  and  begins  by  reading  written 
materials.   Then  the  fanner  sits  at  the  computer  screen  and  keyboard 
and  moves  thrx)ugh  the  course  at  his  or  her  own  speed.    The  computer 
provides  infonnation,  uses  graphics  to  illustrate  (such  as  a  diagram 
of  a  building  suitable  for  feeder  pig  production),  and  tests  the 
farmer  on  comprehension.    The  video  materials  provide  an  additional 
major  element  of  the  couise  by  showing  an  expert  demonstrating 
hog-raising  skills,  such  as  vaccination  or  clipping  needle  teeth. 
The  fanner  can  move  through  the  feeder  pig  program,  progressively 
improving  knowledge  and  skills.   A  wide  variety  of  agricultural 

Programs  are  available  and  rttore  are  being  developed.    The  current 
ist  of  PLATO  agricultural  programs  includes: 

Dairy  Production  and  Management 
Feeder  Pig  Production  and  Management 
Nog  Finishing  and  Management 
Sheep  Prx)duction  and  Management 
Feed  Grain  Production 
Forage  Crop  Production 
Farm  Business  Fundamentals 
Farm  Recordkeeping  and  Analysis 
Reading  AgCHEK  Reports 
Tomato  Production 
Strawberry  Production 
Introduction  to  Beekeeping 

Segments  from  several  of  these  PLATO  programs  are  available  on 
videotape  for  agricultural  and  vocational  school  use. 

Relationship  with  Agriculturr  Extension  Service 

Control  Data  and  the  Agriculture  Extension  Service  have  been  working 
together  to  determine  If  extension  agents  can  use  computer-based 
materials  to  deliver  Infonnation  and  education  to  fanners. 

The  Extension  Services  in  Minnesota  and  Indiana  currently  are  using 
Control  Data  computers,  videodisc  pliers  and  several  ADVANTAGE 
educational  programs.   During  the  past  four  years  Michigan, 
Wisconsin,  Mississippi,  Georgia  and  Missouri  have  also  tested  the 
educational  materials. 

Attached  are  a  letter  and  a  report  from  two  Minnesota  extension 
agents  indicating  that  they  found  the  materials  extremely  useful  in 
delivering  infonnation  to  farmers  in  their  counties. 


478 


AGRICULTURAL  EXTENSION  SERVICE 


UNIVERSITY  OF  MINNESOTA  [ 


,  C«rt:on  County  Extension  Oifica 

nSCoufthouM 
I  Carlton.  Minnf$ot«  55716 


(218)384^281.  ExM23 


13  January  1984 


CO^TO)L  DATA  CORPORATION 


Dear  Sirs 

I  wuld  like  to  connent  regarding  the  Control  Data  Home 
Oonputer  Courses  currently  being  used  by  Carlton  and  Aitkin 
counties.   These  matevials  have  greatly  supplemented  the  materials 
Vie  already  have  available,  and  have  provided  a  new  and  exciting 
learning  tool  to  the  fam  residents  of  Carlton  County. 

I  know  of  instances  where  these  materials  have  aided  a  family  in 
starting  a  new  fairoing  practice,  and  other  instances  where  the 
materials  have  helped  convince  a  family  that  a  certain  fanrdng 
enterprise  inay  not  be  for  them.   Both,  I  feel  are  equally  important. 

The  farro  aid  position  has  been  essential  in  utilizing  this 
equipment  and  helping  in  the  farm  decision  making  process.  Thank 
you  for  the  opportunity  to  use  this  equipment  and  I  hope  we  can 
continue  this  good  working  relationship. 


UNIVEPS(TV0F  MINNSSOTA  JS  DEPARTMENT  OF  AGRICULTUR£,  AND  MJNNtSOT A  U)UNTIES  COOPERATING 


Sincerely. 


G»  Lee  Raeth 

County  Extension  Director  and 
Co.  Ext»  Agent,  Agriculture 
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*  Hlnnesots  Asrlcultural  Xxtentlon  Service 

FY  -  1913  Progress  Report  ' 

Date  Suboitt«d  ^3 
d*7  Mo 

COOPERATIVE  EXTENSION  SERVICE  NARRATIVE  ACCOMPLISHMENT  REPORT 


PLATO  Tutorial  Coaputer  and  Agricultural  Prograa  Aldo* 


rnOCKAM  DCSCIItrrtON 


NCSOURCLft  tNVOLVCO 


ACCOUfLIIHMtNTS 


TEXT:  K^ni^csota  has  had  the  opportunity^  to  utilize,  the  .nfvly 
developed    Control  Data  Computerized  PLATO  tutorial  programa 
under  a  C.D.C.  Grant.    This  grant  olao  provided  an *igtlcultural 
program  aide  used  In  working  with  young.. Inexperienced  Jfaraera 
aa  well  aa  the  PLATO  prograas.    The  PLATO  syatea  utlllzea  CDC 
coaputer,  textbook,  and  video  disks.    On  the  fam  PLATO  pro- 
graas Included  feeder  pis'*  sheep  production,  and  bee  keeping. 

The  Control  Data  grant  was  for  approxioatcly  $60,000  for  a 
one-year  period  of  tlae  utilising  three  conputera,  texts  and 
vldao  uchincs  alon;  with  one  prOjraD  aide. 

Approxlcaately  1,000  persona  had  an  opportunity  to  view  and 
have  hands  on  cxperlerxc  in  utilltlng  coaputer  tutorial 
prograas.    Of  these.  92  ar«a  faraera  co;:plctcd  one  of  the  three 
Indepth  courses  offered.    Thla  reprcscnta  a  total  of  ever 
2,700  hours  of  Individualized  training.  "  •  ' 

After  tnVtns  the  course,  at  l^aat  four  persona  decided  not 
to  go  Into  the  enterprise  they  were  considering  when  they 
realized  the  ».inageaent  Involved.    The  estimated  prevention  of 
loss    In  iust  one  of  these  neara  $100,000.    Thla  la  in  exaapli' 
of  a  tool  vc  have  never  had  before  that  knovledgeably  prevents 
the  loss  before  It' started.    In  one  othe^  known  case,  the  . 
faraer   e^tp.inded  his    operation;   Th*  prograa  aide  has  .been 
very  successful  on  an  individual  baaia  with  several  dairy  herds 
Increasing  over  2,000  lbs  of  nllk  per  ccw  through  his  Individ- 
ual cx>ntact. 

Control  Data.'a.aaterlal  ia  excellent.    Extension  should  con 
alder  thea  part  of  the  agricultural  educating  teaa  in  thla 
nation.    Their  nateriala  presently  get    at  the  ttecds. of 
tndri<h  one-to-one  tutorial  teaching  which  wo  do  not. have  the 
resources  to  «}ru^lde.    Thla  la  especially  beneflclql  ;to  thoaa 
new  to  or  consiacrlng  faralng.  ...  « 

The  present  srant  has  been  renewed  and  we  are  now  «ble  to 
provide  thla  aatcrlal  in  a  auch  larger  area.* 


CONTACT  person: 
J.  David  Radford 
Area  Extension  Agent 
Sstall'Farii  Prograas 

CK»4v\i  rvM05.lry  Center 

17S  l?fttvf*r«tty  Bft^tH  


Mstvln  Mtckelaon 
Agricultural  Extenaion  Service 
lis  Courthouae 
Carlton,  KN  55718 

218  384-_47«l     


Cloquet,  VA  55720 
218  879-4521. 
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rrttACVCAM 

15«5    .                                                         .  ■ 

•••AMIZATMXt 

Asrl cultural  Ext«osloo  Strvle* 

STMK 

Minnesota  * 

Agriculture 

r»0«RAMTHIIUSTtOKtwl  eaM«>«} 

Dcveloplns  H4n«seaent  cap«bllltle»  i  Increaalns  productl 

Ity 

»»MI«AHCOMrOI0(NTtlM*«1  Tl««) 

Llveatock  Production  » 

tUtjKCT  UArrtH  A«KA 

Animal  Production.  Computer  Ust,  Declalon-««klng 

c*MMOciTY/tu»JccT  su»-srr' 

l««f,  dalr/,  pork,  bets,  livestock 

IWtAGT/AUULT 

Dcclslon-aaklns  Improved  Knowltdse  Gained 

AUOICWCC 

farmer* 

Cosputert,  Home  Uarnlng  Packet*,  Vldto  Disks 

Decltlon-Kaklns  Improved  4^ 

1,000  persons  opportunity 
to  vlev'4  have  hands  on 

Mioviedsc  uained  ~~ 

coaputor  e)(pkrlenco. 

\\ 

92  complettd  course 

A  farmtra  decided  not  to 

v«Lu*ncc«  timC  larrtONAU 

ttTi*«ATta  f  iia««AM  COSTS 

(OfTiaNAU 

D*ll«rai  • 

481 


\^q7\   UNIVERSITY  OF  MINNESOTA 


Oepanmem  of  Agricultural  and  Applttd  Economics 
231  Ciassfoom  Oifica  Building 


tod  I  I     TWIN  CITIES 


June  12 >  1984 


Dr.  Kenneth  Garvey 
CoQsaitcee  on  Departncnt  Operations, 
Research  and  Foreign  Agriculture 
Cooaittee  on  Agriculture 
U.S.  Houie  of  Repreacntativcs 
Itoom  1301  Longworth  House  Office  Bldg. 
Washington;  D.C.  20515 

Dear  Ken: 

Ihis  is  to  follov-up  on  ny  letter  of  Hay  17.    Enclo#ed  is  a  copy  of  the 
final  version  o£  rhe  pjiptr  cUkt  1  presented  at  the  American  Association  for 
the  Ad\4nccacnt  of  Science,  "Policy  Diletanas  Created  by  Agricultural  Scienti- 
fic and  Technological  Innovations."    It  is  a  considerably  reworked  version 
ot  the  Taper  on  "Institutional  Constraints  on  the  Effectiveness  of  Agricultural 
Research**  that  I  enclosed  in  oy  previous  letter. 


Professor 


VWR/er 


Enclosure 
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Draft 

Kay  29,  1984 
Revised 


POIICY  DILEMMAS  CREATED  BY  ACRICULTVRAL  SCIENnflC 
AND  TECHNOUWICAL  INNOVATIONS 


Vernon  W.  Rutttcn 
Departocnt  of  AjricuXtural  and  Applied  Econoalc* 
and 

Departoent  of  Rconoalca 
Unlveralty  of  Mlnnaaota 


Paper  pfeaented  to  aynpoalua  on  Dllecma  In  U.S.  Agricultural  Research 
Policy  In  the  19S0*a,  Anerlcan  Asaoclatlon  for  the  Advanceaent  of 
Science,  New  York,  Hay  25,  1984  (New  York  Hilton,  Rlnelander  Center » 
9;00  a.n.  -  12:00  noon).    The  author  la  indebted  to  C.B.  Tanner  and 
E.H.  Claaa  for  cooatnta  on  an  earllar  draft  of  thla  paper. 
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During  the  last  several  decades  the  as^lcuXtural  research  systea  h«t 
been  criticized  and  defended  from  •  set  of  populist,  scientific  and  ideologicsl 
perspectives.    At  the  risk  of  some  oversioplif iv;ation  it  my  be  useful  to 
characterize  these  criticisms  slont  the  following  lines. 

The  populist  criticisoa  view  sgricultursl  research  and  the  technology 
thst  hss  been  gencrsted  by  agricultural  research  as  responsible  for  the 
displaccnent  of  stacll  farms  snd  fsra  workers ,  as  a  source  of  the  decline  of 
rural  conoaunlties,  as  a  csuss  of  deterioration  in  the  quality  snd  ssfsty  of  food 
and  as  sn  asssult  on  the  quality  of  the  environment.    Thus,  in  the  populist 
view,  agricultural  rcsesrch  is  regsrded  as  a  powerful  instrument  of  technicsl 
and  social  chsnge  that  hss  been  csprtired  by  orgsnized  sgrlbusiness  and  has 
misdirected  its  energies  against  the  people  snd  the  institutions  that  it 
was  designed  to  serve. 

In  contrsst,  a  crit.xcis3  that  hqs  often  been  directed  towsrd  agricultural 
research  by  the  general  science  cotounity  is  thst  fgricultural  research  is 
not  good  science.    A  central  element  in  this  negative  perception  of  sgri cultural 
research  secas  to  be  that  it  has  been  funded  primarily  through  instituMonsl 
support  than  through  coDpetitXve  grsnts.    A  second  elcnent  is  that  a  relatively 
hl^h  shsre  of  sgricultursl  research  Is  directed  toward  technology  development 
rsther  than  to  the  gcncrstion  of  new  kuowledge.    These  criticisms  by  the 
genersl  science  comunity  reflect  sn  ambiguous  attitude  toward  technology 
development.    While  generally  conceding  thst  the  investment  in  agricultural 
research  has  paid  high  social  dividend;!  In  the  past  there  is  a  concern  that 
the  systcn  is  loosing  its  capscity  to  make  comparable    contributions  in  the 
future. 

The  ideolo>tiisl  criticism  rests  on  the  perception  that  public  research 
support  should  be  confined  to  the  basic  sciences  and  that  ths  private  sector 
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should  be  prloarily  retponilble  for  applied  research.    The  proponents  of  thia 
view  tend  to  avoid  questions  of  the  ;»rtlcul«tion  or  synergy  between  bisic 
and  tpplxed  resesrch.    There  Is  ilso  in  ev«n  greiter  reluctance  to  address  the 
problea  of  how  to  assure  research  perforoance  In  those  areas  of  technology 
developoent  where  private  Incentives  are  Inadequate  to  generate  an  econoalcilly 
or  socially  optlnum  level  of  research. 

In  characterizing  these  crltlclsns  In  a  sonewhat  overalnpllf led  nanner 
I  do  not  wish  to  loply  that  there  Is  not  a  substantial  eleaent  of  validity 
In  each  critlclsn.    The  agricultural  research  systea  has  been  less  than 
adequately  reaponslve  to  the  needs  of  many  elenents  of  Ita  potential  con- 
stituency, particularly  In  the  sunbelt  fringe  where  the  politics  of  agricul- 
tural research  have  often  ref.^ected  an  Inequitable  distribution  of  political 
resources  anoog  larger  than  faaily  farms,  faolly  farcts  and  fara  vorkf^ra.  The 
agricultural  research  systea  has  been  criticized  by  Its  partisans  as  well 
as  Its  crltlcv  for  devoting  excessive  reaources  :o  applied  research  that  has 
little  application  -  or  application  fo**  only  a  llaited  clientele.    And  the 
appropriate  allocation  of  responsibility  for  research  between  the  public  and 
private  sector  Is  an  Issue  that  nust  be  continuously  reexanlntd  In  responss 
to  Institutional,  «ci<'.nciflc  and  technologlcsl  chruge*    Each  of  the  criticisms, 
though  perhaps  excessive,   ;nd  often  not  well  Informed,  hsa  generated  response 
and  refom  in  the  agricultural  research  system. 

Some  of  these  Issues  that  I  have  referred  to  above  have  been  dealt  with 
more  fu'ly  In  »y  book  on  Agricultural  Research  Policy  and  In  «y  198A  Morrison 
>tc»orlal  Lecture.    In  this  paper  1  would  like  to  turn  to  sooe  of  the  Institu- 
tional constralntt  that  act  to  linit  the  effectiveness  of  agricultural 
research.    These  Institutional  constraints  will  be  discussed  under 
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headings:    (a)  diatortions  in  economic  incentlvca;  and  (b)  diatortlons  in 
political  incentives.    In  closlns  I  vould  like  to  refer  to  «oiie  dilesmas 
that  will  eontinue  to  face  the  U.S.  asricultural  reaearch  aystea  as  it 
continues  to  evolve. 

Hy  cotnsents  on  thcae  eonstraints  will  be  guided*  or  at  leaat  infomedi 
by  the  theory  of  induced  technical  and  Institutional  innuvation.    Over  the 
last  aeveral  deeades  advances  in  econonic  theory  and  thti  accinr.ulation  of 
etspirlcal  evidence  has  tended  to  confirn  th,it  the  rate  and  direction  of 
teehnleal  change  ean  be  interpreted  as  largely  endotenoua  to  the  econonie 
ayatea  -  aa  induced  by  differenees  or  changea  in  reaouree  endoxnenta  and  in 
relative  factor  and  product  prlees. 

To  the  extent  that  th^  underlying  forcea  that  act  to  induce  the  deound 
for  technical  change  and  the  derived  demand  for  new  knowledge  Are  obseured 
by  distort  iona  In  the  behavior  of  narket  or  non-oarket  inatitutiona  the  rate 
and  direction  of  technical  and  scientific  change  will  be  biased.    And  the 
rate  of  return  to  the  resources  that  society  invests  in  asricultural  or  sny 
other  area  of  reaearch  vlll  be  reduced.    There  is  «  potentislly  high  psyoff 
to  institutional  innovation  that  vould  set  to  correct  the  distortions  in 
the  econoaic  snd  politicsl  markets  in  which  the  resources  to  support  agri- 
cultural research  sre  gcnersted  snd  in  which  the  technology  resultint  from 
agricultural  research  is  adopted. 
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Dlitortlona  tnEconoatc  Inccnttvet 

It  Is  quite  clear  thit  both  public  and  the  private  sector  agricultural 
research  institutions  respond  to  the  altnala  that  art  cast  up  by  narket 
forcca  that  affect  th«  profitability  of  agricultural  production.    When  the 
Atrket  tlgnala  are  distorted  through  market  Inttrvantlons  or  controla  on 
resource  use  research  la  directed  Into  low  productivity  actlvltlea.    One  can 
cite  nuaerous  exsmples: 

(•)   Policies  that  atteapt  to  raise  connodlty  prices  by  acreage  controla, 
thus  »aklng  land  more  scarce  and  »ore  expenalve,  Induce  the  research  ayatea 
to  place  exceaslve  esphasls  on  thr,  devalcpuent  of  land  aavlng  technologlea. 
The  hlatory  of  tobacco  research  represents  perhapa  tha  momt  extresie  exanpla 
of  such  distortions* 

(b)  Polldea  that  atteopt  to  hold  prices  to  producers  at  excessively 
high  levels  Induces  the  allocation  of  research  resources  to  the  developoent 
of  subatltutea.    For  cxai:pla»  the  maintenance  of  doneatlc  sugar  prlcea  at 
roughly  double  vorld  prices  have  encouraged  research  and  developnent  In  support 
of  a  com  sugar  industry  that  Is  In  turn  dependent  on  the  continued  mainten- 
ance of  doneatlc  augsr  prises  well  above  world  market  levels* 

(c)  Pollclca  that  Impose  constralnta  on  Interregional  cospotition  or 
Interregional  (or  Internationsl)  novcaent  of  comodltlea  Inducea  research 
resources  to  support  production  In  areas  that  are  not  best  suited  to  tha 
production  of  the  comaodity,    Ihe  ayatem  of  local  milk  marketing  orders,  which 
restricts  the  Interregional  movement  of  milk,  has  encouraged  a  shift  In  milk 
production  from  the  lou  cost  to  high  coat  producing  areas  and  haa  induced 

the  allocation  of  resesrch  resources  in  support  of  production  in  such  areas. 

(d)  Folldea  which  provide  tax  Incentives  for  Investment  direct  research 
resources  to  the  support  of  actlvltlea  which  reduce  rather  than  enhance 
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productivlcy.  The  accelerated  depreciation  And  capital  gains  provisions  of 
the  tsx  code  hsve  diverted  much  of  faro  c\ana}(ctaent  rcscnrch  fron  technoloty 
banaScoent  to  tax  nans^cxMnt. 

Other  exasplos  could  be  cited.    But  even  without  vtort  cxanplej  s  clesr 
tcnorslization  eserges.    BsJ  ccononlc  policy  is  a  burden  on  the  productive 
use  of  rcsesrch  resources.    By  distorting  the  returns  to  econonlc  activity 
it  diverts  research  resources  into  unproductive  effort.    If  the  returns  to 
sgricultural  rcsesrch  vera  low  the  loss  to  the  nstion  would  also  be  low. 
But  because  the  returns  to  investment  in  agricultural  rcsesrch  src  hith  the 
loss  froB  the  nlsuse  of  resesrch  resources  is  alto  high. 


I 
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DUtortlona  In  Political  Incentives 


The  conttrnlntt  Hated  above  Inplnte  on  the  reaearch  ayatcn  pr  nirlly 
through  the  ayataas  atteapta  to  reapond  to  Ita  ccononic  envlronnent  or  to 
the  econonlc  forcaa  operating  on  reaearch  ayatea  cllantala.    In  contrast 
a  nuxdber  of  political  conatralnts  operate  on  tha  ayatem  nore  directly.  A 
nuabar  of  axtoplea  can  be  dtad. 

(a)    Tht  location  of  public  aectou*  agricultural  rcaaarch  facllltlea  la 
alisoat  alwaya  a  political  dedalon.    Often  little  attention  im  given  to  the 
natural  reaourca  conditiona  that  influanca  vhether  a  reaearch  alte  vlll  be 
a  productive  reaearch  location.    Even  leaa  attention  la  often  given  to  tha 
inatitutional  environatnt  that  af facta  tha  productivity  of  a  reaearch  labora- 
tory or  center.    It  haa  becoac  clear  that  location  of  a  reaearch  laboratory 
vhere  it  haa  easy  acceaaibility  to  the  ataff  and  Infraatructura  facllltlea 
of  a  najor  reaearch  university  can  aubatantlally  enhance  research  productivity* 
SlQllarlyi  locationa  of  a  aaall  reaearch  laboratory  at  a  reoota  location 
iapoaea  a  aubatantial  burden  on  the  Hevalopaenf  of  an  affective  reaearch 
progran.    there  may,  of  courae,  be  aignif  leant  trade-off  a  between  the 
resource  and  inatitutional  criteria.    The  need  to  work  with  unique  reaource 
cndovacRta  my  dictate  the  location  at  a;i.tes  that  lack  lauch  of  the  Inatltu* 
tlonal  infr.^atructura  normally  needed  to  aupport  an  affective  reaearch  prograa. 

But  theae  trade-offa  are  aaldom  aubject  to  careful  coat-benefit  cal  :ula<- 
tions.    Instead,  political  conaiderationa  often  dictate  a  location  that  haa 
na^'-her  a  favorable  raaourca  or^^fivorable  Insttta tlonal  envlronraent*  The 
burden  cn  a  reaearch  ayatea  iapoaed  by  inefficient  location  deciaiona  are  not 

to  correct-    The  closing  of  public  reaearch  facllltlea  at  an  inefficient 
location  generates  politicsl  pressurea  that  are  exceptionally  difficult  to  overcoae. 
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(b)  Political  preaturea  have  acted  to  bias  reaearch  toward  the  aupport 
of  coDaodity  production  and  to  Unit  research  on  the  effect  of  intensification 
of  coasaodity  production  on  soil  and  water  reaources,  on  environmental  aoenitiea 
and  on  rural  conounity  developoent.    It  haa  for  exaaple,  becooe  conventional 

to  ask  how  the  allocation  of  coaoodity  oriented  reaearch  reaourcea  are  related 
to  the  valua  of  co&caodity  production  (even  if  the  value  ia  biaaed  by  sarket 
interveotions  aa  auu««ted  above).    But  the  question  of  the  appropriate 
balance  between  cooaodity  and  non-^comodity  oriented  research  ia  cteldoa  faced 
explicitly.    The  relationahip  of  the  appropriate  allocation  of  non-cocnodity 
research  to,  for  exanple,  natural  reaource  and  husan  resource  lolateJ 
reaearch  -  to  reaearch  on  aoila  and  research  on  human  nutrition,  for  exanple  - 
ia  rarely  treated  analytically  or  even  explicitly.    And  I  an  unaware  of 
any  body  of  knowledge  that  will  aupport  an  objective  teat  of  a  hypotheaia 
regarding  the  appropriate »  or  noat  efficient,  allocation  of  reaearch  reaourcea 
between  reaearch  deaigned  to  produce  new  Vnowledgt  and  research  directed  to 
technology  developaent. 

An  Inportant  challenge  to  aocial  acience  research  is  to    develop  Dore 
adequate  nethodologiea  for  the  allocation  of  reaearch  reoourcea.  7li» 
abaence  of  nore  effective  analyals  both  the  level  of  reaourcea  devoted  to 
non->cocsaodity  reaearch,  the  allocation  aoong  natural  and  human  reaource 
oriented  research  areaa,  and  the  allocation  between  the  generation  of  know- 
ledge and  the  development  of  tachnology  will  continue  to  be  nade  primarily 
on  political  grounda. 

(c)  Tbere  ia  growing  evidence  that  tK^^unan  reaource  base,  the  pool  of 
trained  scientific  naopower  capable  of  conducting  agricultural  reaearch, 

haa  become  leas  adequate  relative  to  needs  over  the  last  decade  or  ao.  A 
typical  reaponoe  to  thia  problem  ia  to  aeek  '.'ays  to  allocate  reaourcea  In 
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•upport  of  pre-  end  post-doctoral  training.    It  It  doubtful  that  such  tf forts 
can  succeed,  bovtver,  in  the  absence  of  a  mott  atcracfciva  carttr  incentlva 
structure  that  the  present  civil  lervlce  salary  atructure  provldea.    The  aalaty 
atructure  in  the  federal  adence  aftnciaa  has  baco»t  «  dlsastar.    It  is  an 
obstacle  to  the  retention  of  tha  aost  able  scientific  talent  and  to  tht 
recrultaent  of  the  proalslng  graJuate  studtnts  and  post**doctoral  candidates, 
^d  its  ispact  on  «trlcultur«l  research  is  occurring  «t  a  time  vhea  private 
aector  deoand  is  resulting  In  substantial  inert  eats  in  tha  flntnclel  induct- 
sent  in  thote  treii  of  adence  that  are  particularly  aitnlflcaot  for  the 
atrengthtnlng  of  agricultural  retfttrch.    Ont  potilbli  option  is  the  estiblith- 
went  of  e  tepirite  "scientific  service"  that  would  be  »ora  auitcd  to  the  needs 
of  the  federal  science  aganciea  (including  the  Agricultural  Research  Service). 
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Sone  ilgiearch  Policy  Dllennai 

This  dltcu«ilon»  Mid  wf  earlier  work  on  ratca  of  return  to  agrlculturil 
rescirch,  leaves  »t  confronted  with  tvo  eerlous  dllexxas  that  X  see  no 
obvious  wsy  to  resolvs. 

The  flrit  d  11  ems  Is  vhy*  the  U.S.  continues  to  underlnvsit  in  as rl cul- 
tural research.    Xf  va  exclude  private  aector  reasarch  th&t  is  directed 
priiBsrily  to  product  diffsrentiation  and  public  ssctor  research  that  is 
closa«    related  but  not  directly  relevant  to  afrlcultural  production  (such 
as  reaearch  on  hov  to  grow  (rasa  on  freeway  taargins)  it  Is  doubtful  that  the 
public  and  private  sector  together  spend  as  tauch  aa  $3.0  billion  on  agricul- 
tural research.    Yet  ths  rste  of  return  estimates  that  are  avsilabls  to  \xs 
indicate  that  the  U.S.  is  depriving  itaelf  of  subrtantlsl  economic  grovth 
as  a  result  of  this  undsrinvest»«nt.    Ths  evidsnce  also  suggeats  thst  this 
underlavestMnt  extends  throughout  ths  civilian  econony  and  not  ^tist  in  agri- 
culture.   Fart  of  the  answer  to  this  question  nuat  be  found  in  the  peculiar 
way  that  the  governiaent  latervenes  to  regulate  agricultural  production  and 
varketing.    Until  we  aanat*  to  extend  the  deregulation  of  caarkets  to  Include 
agricultural  carkata  both  producera  and  conauaera  wlil  be  prevented  in  sharing 
in  the  full  benefits  of  technicsl  change  by  a  aet  of  policies  that  converts 
the  potential  resource  ssvlngs  froa  reaesrch  into  government  program  costs. 

A  second  dilema  &teaa  from  the  desiand  for  more  effective  planning  of 
agricultural  reaearch.    In  aplte  of  the  deDonatrated  high  ratea  of  return  to 
agricultural  reaearch  It  la  clear  that  parts  of  tha  ayatem  are  obaolete, 
inefficient,  and  unproductive.    On  the  eurface  it  would  appear  that  more 
effective  integration  of  the  federal-atate  ays tern  combined  with  more  careful 
planning  of  reaearch  facility  and  program  development  would  be  at  least  a 
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partial  answer  to  this  dilcnaa.    But  the  inforsation  necessary  for  effective 
planning  of  research  does  not,  and  cannot  reside  In  central  planning  staff a. 
This  knowledge  resides  only  at  the  level  of  the  individual  scientist  or 
scientific  tean.    There  seeas  to  be  no  way  to  escape  fron  4  conclusion  that 
a  productive  scientific  systen  tsust  leave  aubstantial  room  for  what  Blight 
otherwise  appear  as  redundancy.    It  is  ioportant  to  ask  vhethtr  this  redun<* 
dancy  can  be  planned.    I  have  a  one  tines  argued  in  favor  of  planned  redundancy 
rather  than  aindlesa  redundancy.    But  I  really  do  not  know  whether' productive 
redundancy  can  bo.  planned.    But  I  do  know  that  redundancy  is  a  necessary 
condition  for  research  efficiency. 


USDA  WITNESSES-ARS  REDIRECTIONS  AND 
USDA  VIEWS  ON  ALL  ISSUES 


WEDNESDAY,  JUNE  13,  1984 

House  of  Representatives,  . , , 
Subcommittee  on  DepartAient  Operations, 

Research,  and  Foreign  Agriculture, 

CJommittee  on  Agriculture, 

Washington,  DC. 

The  subcommittee  met,  pursuant  to  call,  at  9:40  a.m.,  in  room 
1302,  Longworth  House  Office  Building,  Hon.  (Jeorge  E.  Brown,,  Jr. 
(chairman  of  the  subcommittee)  presiding. 

Present:  Representatives  Penny,  Volkmer,  Olin,  Roberts,  and 
Gunderson. 

Staff  present:  Peggy  L.  Pecore,  cleric;  William  A.  Stiles,  Jr.  and 
Gerald  R.  Jorgensen. 

OPENING  STATEMENT  OF  HQN.  GEORGE  E.  BROWN,  JR,  A  REPRE- 
SENTATIVE  IN  CONGRESS  FROM  THE  STATE  OF  CALIFORNIA 

Mr.  Brown.  The  subcommittee  will  come  to  order. 

I  am  pleased,  to  welcome  this  array  of  officials  from  the  Depart- 
ment of  Agriculture  to  our  hearings  this  morning. 

Over  the  past  week,  we  have  conducted  hearings. that  included 
biotechnology  research, ,  long-range  planning,  an  effort  to  imple- 
ment the  recomi^endations  from  the  "Extension  in  the  I980's"  re- 
ports and  on  higher  education  needs. 

It  is  timely  that  the  Dei>artment  witnesses  wrap  up  this  set  of 
hearings  by  offering  their  views  on  these  issues. 

The  hearings  began  ,last  Wednesday  on  an  ironic  note.  As  wit- 
nesses were  expressing  the  urgent  need  for  a  high  quality  USDA 
biotechnology  research  program,  I  was  compelled  to.  go  to  the 
House  floor  to  participate  in  a  discussion  aimed  at  helping  the 
Members  to  understand  this  very  topic. 

I  am  hopeful  that  there  will  be  an  improved  reception  to  the  De- 
partment's biotechnology  initiative  in  the  conference  on  the  Agri- 
culture appropriation  bu.1. 

We  must  establish  more  firmly  that  USDA  has  a  unique  role 
among  Federal  agencies  in  operating  an  agricultural  biotechnology 
competitive  ^ants  program.  We  learned  last  week  about  the 
urgent  needs  in  this  area. 

One  of  the  greatest  needs  is  for  more  multidisciplinary  research. 
This  was  an  important  element  of  the  program  propc^ed  by  the 
NASULGC  Committee  on  Biotechnology.  Tlie  private  McKnight 
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Foundation  testified  about  its  very  innovative  interdisciplinary 
grants  program  that  emphasizes  graduate  student  research. 

USDA  must  find  ways  to  stimulate  the  multidisciplinary  re- 
search needed  to  fully  investigate  the  basic  processes  of  life  at  the 
cellular  and  genetic  levels. 

USDA  needs  to  publicize  Its  biotechnology  program  plans  to 
prove  that  it  can  operate  a  high  quality,  innovative  competitive 
grants  program.  We  can  use  this  information  to  strengthen  the 
case  for  full  funding  of  the  initative. 

The  subcommittee  also  heard  testimony  on  regulatory  and  public 
benefits  issues  of  biotechnology.  USDA  should  take  a  leadership 
role  in  assuring  the  public  that  safety  will  be  guaranteed.  Atten- 
tion must  also  be^  given  to  organizing  the  research  to  ensure  the 
broadest  possible, public  benefits. ' '  ' 

We  will  be  interested  in  ^e^ring  the  Department's  assessment  of 
the  long-range  planning  and  priority-setting  process  required  by 
title  XIV.  Many  reports  have  been  generated.  Are  they  having  ,an 
impact  on  the  systeixi? 

Yesterday  we  looked  at  several  issues  in  Cooperative  Extension 
and  higher  education.  We  also  look  forward  to  hearing  the  Depart- 
ment's views  on  these*  issues. 

Finally,  the  Agricultural  Research  Service  is  now  trying  to  im- 
plement its  long-range*  plan.  An  innovative  technology  transfer 
plan  has  also  been  developed.  Today  the  Department  officials  will 
update  us  on^ARS's  lyng-range  planning  process.  We  value, this  opf 
portunity  for  a  good  discussion  with  Ihe  Department.  These  hear- 
ings provide  us  with  an  opportunity  to  be  mutually  supportive  in 
our  joint  efforts  to  strengthen  the  food  and  agricultural  sciences. 

I  would  like  to  ask  Mr.  Olin  if  he  has  any  comments  to 'make  at 
this  time. 

Mr.  OuN.  No,  thahk  you. 

Mr.  Brown.  This  imposing  array  of  witnesses  makes  me  wonder 
how  everything  is  going  back  at  the  store,  but  we  think  that  maybe 
it  can  survive  for  a  couple  of  hours,  and  we  are  very  pleased  to 
have  you^all  here.  ^  . 

I  think  this  is  a  fitting,  not  conclusion,  but  at  least  wrap-up  for 
the  very  important  issues  that  \ve  have  been  discussing,  and  we 
welcome  you  all.  '    -  .  . 

Dr.  Bentley,  you  may  proceed  in  the  fashion  that  you  have 
planned  to  do.' 
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STATEMENT  OF  ORVILLE  G.  BENTLEY,  ASSISTANT  SECRETARY, 
SCIENCE  AND  EDUCATION.  U.S.  DEPARTMENT  OP  AGRICUL- 
TURE,  ACCOMPANIED  BY  BRUCE  CONE,  DEPUTY  ASSISTANT 
SECRETARY;  TERRY  KINNEY,  ADMINISTRATOR,  AGRICULTUR- 
AL RESEARCH  SERVICE;  MARY  NELL  GREENWOOD,  ADMINIS* 
TRATOR,  EXTENSION  SERVICE,  DENZIL  CLEGG,  ASSOCIATE  AD- 
MINISTRATOR; J.  PATRICK  JORDAN,  ADMINISTRATOR,  COOPER- 
ATIVE STATE  RESEARCH  SERVICE;  JOSEPH  HOWARD,  DIREC- 
TOR, NATIONAL  AGRICULTURAL  LIBRARY;  KEITH  R  SHEA,  AS- 
SOCIATE CHIEF  FOR  RESEARCH,  FOREST  SERVICE;  ROBERT 
BUCKMAN,  DEPUIY  CHIEF,  AND*  PAUL  O'CONNELL;  ED  KEN- 
DRICK,  CHIEF,  OFFICE  OF  GRANTS  AND  PROGRAMS  SYSTEMS; 
AND  JOHN  E.  LEE,  JR.,  ADMINISTRATOR,  ECONOMIC  RESEARCH 
SERVICE 

Mr.  Bentley.  Thank  you,  Mr.  Chairman  and  Mr.  Olin.  It  is  a 
pleasure  to  be  here  this  morning. 

Let  me  begin  by  saying  how  much  we  appreciate  in  the  science 
and  education  agencies  and  other  agencies  of  the  Department  the 
thoughtfulness  and  the  objective  manner  in  which  these  oversight 
hearings  are  being  conducted.  They  have  been  most  supportive  to 
us,  and  we  view  them,  for  our  part,  as  being  valuable  parts  of  the 
discussion  and  the  interchange,  and  the  first  thing  we  want  to  say 
is  how  much  we  appreciate  this  opportunity  and  the  exchange  of 
information  that  we  nave  eiyoyed  as  a  part  of  these  discussions. 

I  have  not  been  to  the  hearings  myself,  but  I  have  heard  reports 
from  the  conversations,  and  I  know  that  we  share  in  the  enthusi- 
asm I  think  your  opening  statement  projected. 

I  might  say  also  that,  as  vou  would  expect,  we  would  be  very 
biased  in  support  of  some  of  the  comments  you  made  concerning 
the  outlook  for  the  work  that  we  have  done. 

My  colleagues  are  here  with  me.  I  will  try  to  provide  an  opening 
statement  that  covers  many  of  the  general  topics  that  have  been 
made  a  part  of  agenda,  bui  that  as  the  statements  from  my  associ- 
ates are  presented,  I  hope  we  cover  the  mcgor  questions  you  have, 
and,  if  not,  obviously  we  would  invite  opportunities  to  expand  on 
them. 

I  have  a  prepared  statement,  and  I  would  ask  that  it  be  made  a 
part  of  the  record. 

Mr.  Brown.  Without  obiection,  it  will  be. 

Mr.  Bentley.  I  would  like,  then,  to  take  aiew  minutes  to  revieyv 
the  statement  and  call  attention  to  some  of  the  m^jor  provisions  in 
it. 

I  can  divide  my  remarks  into  three  general  groupings.  One  has 
to  do  with  the  response  of  the  Joint  Council  on  the  Food  and  Agri- 
cultural Sciences.  In  terms  of  reports,  it  has  already  been  referred 
to. 

There  are  some  questions  that  have  been  raised  in  ,the  charter 
and  in  the  documentation  that  we  received  prior  to  the  hearings, 
and  I  will  comment  on  some  of  those. 

Finally,  I  want  to  talk  a  bit  about  an  interagency  effort  that  we 
are  taking  on  behalf  of  the  Department  to  help  find  answers  to 
some  of  the  policy  questions  that  relate  to  science  and  education  in 
terms  of  the  next  farm  bill. 
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Let  me  then  start  by  making  reference  to  a  topic  that  you  are 
very  familiar  with— that  is,  the  reports  from  the  Joint  Council  on 
the  Food  and  Agricultural  Sciences. 

I  have  before  me  the  major  documents,  and  i.\yill  rnerely  hold 
them  up  as  reference  to  the  various  publications  and  cdl  attention 
to  each  of  the— the  colors  of  the  documents,  but  also  to  the  fact 
that  there  was  a  background  paper  in  reference  tliat  was  developed 
by  staff  that  has  ably  assisted  the  joint  council;  It  represents  con- 
tributions from  some  40  authors  in  16  papers  that  have  been  drawn 
from  the  land  grant  collejge  system,  from  industry,  and  from  the 
Department. 

I  might  say  that  1  know  Dean  Anderson  joins  *me  in  saying  we 
are'  proud  of  this  effort,  and  we  think  it's  an  important  step,  and 
we  know  that  you  and  your  committee  have  had  an  important  part 
in  having  that  take  place. 

There  are  two  things  about  the  reports  that  I  want  to  stress  in 
my  comments.  The  first  is  that  the  mandate  that  we  obtained 
through  the  1981  farm  bill  set  the  groundwork  and  .the  framework 
for  the  planning,  and  it  provided  an  opportunity  to  bring  the  per- 
formers of  agricultural  science  programs,  of  education  programs,  of 
extension  activities  together  to  talk  about  emerging  problems.  And 
most  important  of  all,  I  think,  is  the  communications  among  par- 
ticipants as  to  how  they  viewed  priorities  and  directions  the  system 
should  take. 

After  all,  it  is  an  extensive  system,  and  it  involves  a  number  of 
organizations,  as  you  know  very  well,  and  to  define  a  device  to  pro- 
mote communications  and  to  develop  shared  ideas  is  a  task  that  re- 
quires some  effort  and  requires  understanding  and  the  support  of 
not  only  the  Department  but  the  Land  Grant  College  Association, 
the  non-land-grant  universities,  agricultural  Universities,  industry, 
and  so  on,  and  we  think  weVe  achieved  a  certain  amount  of  suc- 
cess in  this  effort,  but  we  recognize,*  of  course,  that  much  more  is  to 
be  done  and  that  the  job  is  never  finished  whep  we  talk  about  plan- 
ning'and  looking  ahead: 

The  other  comment  I  would  like*  to  make  about  the  reports  is 
that  we  view  the  needs  assessment  document  as  a  long-term  docu- 
ment, whether  it  is  10  years  or  20  years,  but  it  is  one  that  is  sup- . 
posed  to  set  some  directions  for  the  future,  and  I  believe  it  accqm- " 
plishes  that  goal. 

But  also  we  don't  w^t  these  reports  to  statid  on  shelves  or  to  fill 
obligatory  responsibilities  under  the  legislation.  We  want  them  to. 
be  actiye,  useful  documents,  and  we  are  seeing  good  signs  of  that. 
We  are  encouraged  that  the  documents  are  standing  the  tests  of, 
usefulness  to.  the  participating  units— organizations  within  thi?  sci- 
ence and  education  Enterprise.  We  are  getting  letters  from  univer- 
sities, for  ^example,  that  talk  about  using  these  documents  as  guides 
for  their  own  internal  planning  activities  that  they  are  now  under- 
taking or  are  in  progress.  ,  , 

Others  are  talking  about  using  tlie  documents  as  a  way  of  cQip- 
municating  the,  priorities,  and  the  needs,  and  the  opportunities  for 
science  and  education,  to  the  university  systems  as  a  whole,  to  lead- 
erships within  States,  the  legislative  branches,  vlft'ious  advispry, 
groups,  and  so  on.  - 
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We  think  this  is  most  encouraging  and  would  be  an  example  of 
how  this  process  will  help  shape  the  future  directions,  because  the 
Joint  Council  itself  is  not  an  organizing,  operating  group,  it  is  a  co- 
ordinating device,  and  we  can  only  achieve  success  as  a  council  if 
the  system  uses  this  as  guides  for  planning  the  future. 

I  think  as  the  presentations  unfold  this  morning  you  will  hear 
more  about  this,  and  I  think  you  have  also  hea^rd  about  it  in  other 
testimony  that  ha^  been  presented  during  these  overview  proceed- 
ings of  the  last  couple  of  weeks.       *  < 

Now,  one  of  the  questions  raised  in  the  charter  had  to  do  with ' 
the  biotechnology  initiative.  I  think  it  is  appropriate  to  point  out 
here  that  the  topic*  itself  merits  consideration,  because  it  is  an  ex- 
citing concept  or  way  of  focusing  new  developments  and  new  tools 
from  biological  research  bn  through  the  needs  of  agriculture,  but  it 
also  takes  on  added  interest  because  it  occurs  at  a  time  when  there 
is  really  a  ferment  in  all  of  the  agricultural  sciences,  whether  it  be 
in  industry,  or  in  Government,' or  in  universities. 

New  questions  are  being  asked,  and  biotechnology  is  one  of  those 
important  ones.  It  raises  some  of  the  questions^  that  have  been 
around  for  a  long  time  or  really  puts  them  into  new  focus— the 
matter  of  resource  allocation,  the  appropriate  role  of  the  Federal 
performers  or  of  the  university  system,  the  experiment  station- 
Extension  Service,  the  matter  of  some  regulatory  concerns  takes  on 
new  meaning  in  niew  de  ^elopments  in  science — what  potential  have 
they  for  agriculture  in  the  future. 

As  I  am  sure  you  have  heard  many  times,  and  our  deliberations 
of  the  Joint  Council  brought  this  out,  along  with  numerous  studies 
and  conferences  that  have  been  held  on  the  subject  over  the  past  3 
or  4  yeai's,  there  is  a  potential  for  biotechnology  to  reduce  losses 
from  diseases,  to  deal  with  the  question  of  nitrogen  fixation  in 
plants,  and  creating  new  organisms  that  are  more  efficient  in  con- 
verting, say,  waste  products  such  as  lignin  and  cellulose  into  carbo^ 
hydrates;  it  shows  promise  for  commercial  application  in  food,  proc- 
essing and  in  other  developments  that  relate  thereto  that  would 
heln  to  improve  the  efficiency  and  the  productinty  of  our  system 
and  would  try  to  help  deal  with  some  of  the  adverse  impacts  that 
we  have  on  resource  use. 

We,  in  agriculture,  could  improve  the  quality  and  the  safety  of 
agricultural  products. 

But,  most  of  all,  I  think  it  has  the  great  potential  for  giving  us 
some  basic  information  about  biological  processes  that  will  help  us 
solve  some  of  the  continuing  problems  that  we  have  in  the  manage- 
ment of  biological  materials,  wherever  it  may  be,  but  certainly  that 
is  a  big  part  of  agriculture  when  you  think  of  the  dynamics  of  the 
soil,  of  soil-plant  interactions,  the  plant-animal  interactions, 
human  nutrition,  environmental  questions,  and  so  on. 

So  we  feel  that  this  is  an  appropriate  area  and  one  that  needs  to 
be  given  a  lot  of  attention,  and  this  is  why  we  address  the  matter 
with  regard  to  the  budget  recommendations  that  have  come  before 
the  Congress  through  the  executive  branch. 

There  is  another  question  that  has  come  up  from  time  to  time, 
and  it  was  mentioned  in  the  charter  for  the  nearing,  and  that  is 
the  emphasis  being  placed  on  biotechnology— does  this  distort  the 
emphasis  on  other  priorities  that  have  been  identified  through  the 
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Joint  Council  planning  process  or  some  of  the  continuing  high  pri- 
ority needs  of  research,  and  I  will  mention  a  bit  about  maintenance 
research  a  little  bit  later. 

I  want,  though,  to  point  out  that  because  of  the  stress  on  biotech- 
nology at  this  time,  that  does  not  mean,  that  other. priorities  are 
being  ignored.  Both  within  the  Federal  system  and  within  the 
State  system,  the  administrators  and  science  program  leaders  are 
looking  at  the  program  mix  and  for  opportunities  that  come  along 
regularly,  in  the  normal  activities  within  these  organizations,  for 
reallocation  and  redirection  of  resources  to  high  priority  areas. 

So  while  we  have  experienced  budget  constraints  and 'cannot  ad- 
dress all  of  the  priorities,  I  am  fully  confident  that  all  of  the  prior- 
ities that  have  been  identified  through  the  process  are  gaining  at- 
tention and  are  being  used  as  planning  devices,  not  only  for  the 
current  budget  year  and  next  year  but  in  long-term  planning  for 
these  programs,  and  I  think  that  is  the  value  of  the  national  effort 
here  in  terms  of  the  individual  agencies. 

As  a  way  of  approaching  this,  Mr.  Chairman,  we  in  the  Joint 
Council  are  talking  about  some  of  the  priorities  that  are  not  neces- 
sarily identified  as  major  initiatives  in  the  executive  budget,  and 
two  areas  would  be  forestry  and  conservation. 

We  are  having  discussions  within  the  groups  within  the  Joint 
Council  about  how  we  should  best  approach  the  concerns  that 
relate  to  basic  research,  biotechnology,  new  program  directions, 
educational  needs,  international  dimensions,  the  future  of  the 
system,  and  funding  trends. 

I  would  say  in  connection  with  forestry  research  that  the  people 
with  whom  we  are  involved  in  the  Joint  Council  would  think  that 
here  an  area  that  could  be  reviewed  by  your  committee  next 
year  as  it  relates  to  the  science  and  education.  Such  a  review  would 
involve  the  Forest  Service,  the  Soil  Conservation  Service,  and 
within  the  Federal  agency  ARS,  and  within  the  various  land  grant 
universities,  whether  it  be  in  research  or  extension— focusing  on 
issues  dealing  with  erosion,  productivity  relationships,  the  ofTsite 
effects— or  nonpoint  pollution — of  erosion,  water  management, 
range  conservation,  and  incentives  or  various  ways  to  encourage 
the  application  of  thesis  practices  to  our  land. 

Addressing  again  another  topic  t.iat  was  mentioned  in  the  char- 
ter in  the  hearing  book  material  that  was  presented  was  the 
matter  of  encouraging  the  Joint  Council,  in  developing  their  eval- 
uation reports,  to  begin  to  relate  achievements  and  progress  on  a 
year-to-year  basis  with  the  developments  and  progress  made  in  im- 
plemeliting  priority  recommendationSs 

We  think  this  Js  a  good  recommendation,  and  we  will  seek  to  do 
this  not  only  beginning  this  year  but  in  subsequent  years,  because 
there  is  a  need  for  the  Jojrit  CQui>cil  to  carry  on  an  evaluative  proc- 
ess. In  other  words.,  when  ,wq  say  we  are  going  t<)  go  in  a  certain 
direction,  do  we  in  fact  dOjthat,  since  there  is  a  multiplicity  of  deci 
sionmakers  involved  in  the  process,  and  so  oh. 

Another  area  that  was  mentioned  that  needed  to  get  attention  is 
the  economic  significance  of  improved  or  ne^v  technologies  and  po- 
tential spinoff  in  terms  of  social,  environmental,  and  scientific  inv 
plications.  ^ 
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This,  we  think,  is  important,  ax><i  we  hope  to  give  some  attention 
to  it,  along  with  such  matters  as  supply/demand  projections  that 
M^ere  also  mentioned  as  a  part  of  the  needs  in  terms  of  future.direc* 
tions  for  the  Joint  Council  activities. 

I  might  sav  that*  one  of  the  ways  we  are  approaching  these  ques- 
tions—not all  of  them  under  one  rubric— but  one  way  we  are  ap- 
proaching it  is,  having  the  Joint  Council  staff  draw  tc^ether  repre- 
sentatives from  the  agencies  in  scienco  and  education  to  define 
issues.  ,  -  ♦  * 

In  this  case,  Gary  Taylor  of  the  Economic  Research  Service  ibL' 
now  helping  with  the  development  of  the  Joint  Coimcil  reports.  He 
brings  expertise  and  knowledge  of  these  issues'  that  will  help  a 
great  d^to  adding  an  economic  .dimension  to  qur  plannlxig  efforts 
and  identifying  linkages  among  the  various  prc^prams.  Through' 
such  discussions  linkages*  can  pe  strengthened,  .and  the  economic 
impact  that  the  reconunendations  might  have  on  the  profitability 
of  agriculture  and  ton  policy  issues  that  relate  to  the  development 
of  plans  for  agriculture  will  be  better  understood.  .      ;     i  « 

Turning  now  to  another  question— and  this  one  has  to  do  with 
the  matter  of  nutrition  and^how,  in  thei)lanning  process;  we  can 

give  more  attention  to  the  relationship  of^  productivity  to  changing 
uman  nutrition  requirements— this  of  course  has  been  done  mr  a 
long  time,  but  is  there  an  opportunity  here  to  show  closer  relation- 
ships and  demonstration  of  the 'totality  of  the  system  of  food,  and 
fiber  production  and  its  utilization. 

We  are  looking  into  this  matter  and  trying  to  find  new  ways  to 
illustrate  this  point  and  emphasize  the  importance  of  the  relation- 
ships. 

Certainly  one  way  is  to  get  more  commimication  among  the  sci- 
entists that  deal  with  human  nutrition,  with  the  nlant  and  animal 
production  scientists,  and  producers,  as  we  talk^aoout  the  changes 
in  the  market  that  might  come  about  due  to  changing  food  habits, 
changing  market  conditions,  and  changing  ccononuc  conditions. 
Moreover,  changes  in  the  food  system  are^  occurring  through  the 
impact  of  science  and  new  technological  innovations  and  this  di- 
mension needs  attention  too.  --^ 

Now  to  a  few  general  comments  about  tha  future.  One  area  that 
we  think  needs  to  be  brought  to  the  attention  of  our  own  system  as 
we  plan  research  but  to  those  of  you  concerned  with  policy  and  di- 
rection of  research,  and  that  ia  the  importance  of^  mamtaining 
what  haabeen  described  by  many. as  maintenance^research. 

As  the  base  of  technolo^  for  ^agriculture  and  the  whole  system 
of  food  production,  processing,  distribution,  and  the  technology  that 
is  related  to  fiber  pxxluction  processing  and  so  forth  get  more  so- 
phisticated, the  amount  of  technology  involved  increases,  and  thus 
there  is  a  need  to  be  sure  that  we  keep  that  j  technology  current-r 
that  is,^to  sec  to  it  that  it  doesn't  depreciate  in  value  and  get  "out- 
of-date.  Obsolescence  is  always  a  problem,  and  it.requires  attention, 
and  maintenance  research  deals  with  that  particular  idea.  ^  «^ 

As  budgets  increase— as  pn^rams  move  along,  we  are  fihdii\g 
that  larger  portions  of  the  lunob  available  for  research  and  exten- 
sion education  activities  have  to  be  devoted  to  the^maintenance  of 
the  quality  of  the  research.  To'iipdate  material  having  to  do  with 
plant,  insect,  animal  disease  and  resistance  is  one  example.  i 
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How  do' we  apply  knowl^ge  gained  about  the  management  of 
our  resources  on  a  continuing  basis  is  important,  and  I  think  you 
will  hear  reference  to  that  activity  in  each  of  the  presentations- 
that  will  be  made  by  my  colleagues  after  I  finish -my  pre^ntation. 

The  next  area  that  I  would  like  to  be  sure  we  stress  is  that  our 
deliberations,  I  think,  in  ^ the  Joint  Council,  bringing"  together,  as  we 
do,  representatives  from  the  various  activities  of  the  national  Land 
grant  Universities,  the  experiment  stations,  the  extension  services^ 
the  teaching  programs — wnich  includes  the  non-land*grant  colleges 
of  agriculture— and  industry,  stresses  the  need  for  a  conderted 
effort  1x)^rain  more  scientists' for  nowiand  the  future.  /  > 

There  is  a  fuhdamented  relationship  between  the  quality  X)f  an 
activity  within  a  s<>ciety  as  a  whoie  and  certainly  witMn  education 
and"  research  that  says  that  the  progress  and  realizing' the  potential 
depends  upon-  the  quality  of  ^the  people  dnvolvedt »  • 

'Whether  it' be  the  students,  the  teachers,  professional  leaders  in 
iniuHirj^  or  professional  leaders  in  government,  they  have  to  be 
strong  mtellectually,  dev^ply^committed,  and  also  have  the  capacity 
to  provide  leadership. 

We  think  this  is  an  area  that  we  have'SUCcessfuUy  brought  atten- 
tion to  within  the-  system  and  with  those  that  are  concerned  with 
the  future  of  agrictuture,  whether  it  be  from  industry,  or  govern- 
ment^ br  wherever  within  our  community. 

I  wantr  to  close  with  two  observations.  The  first  has  to  do  with  a 
development  that  I  think  will  be  helpful  to  those  concerned  for  sci- 
ence and  education,  and  that  is  the  decision  as  a  result  of  the  Sec- 
retary's effort  to  begin  some  planning  activities  for  the  i985  farm 
bill. 

Deputy  Secretary  Lyng^  has  been  asked  to  chair  a  working  group 
of  the  Cabinet  subcommittee  to  deal  with  six  m^'or  areas,  and  I 
won't  go  into  the  others.  They  would  be,  as  you  would  expect,  farm 
commodity  programs,  trade,  food  assistance,  credit,  and^  so  on,  but 
one  of  those  areas  has  to  do  with  research.  The  Deputy  has  asked 
that  I  Chair  that  subcommittee  and  that  it  be  made  up  of  rep.re- 
sentatives  from  HHS,  NSF,  0MB,  OSTP,  and  we  have  aloo  invited 
representatives  from  the  Departments  of  Interior  and  Commerce  bb 
a  means  of  obtaining  added  expertise  on  water,  land,  and  wildlife 
management  from  such  agencies  as  BIJNl,  Geological  Siuvey,  and' 
the  Pish  and  Wildlife  programs. 

This  subcommittee  is  now  working  on  developing  a  paper  talking 
about  the  future  of  science,  the  directions  that  science  policy 
should  go*  in  placing  this  into  a  background  document. 

I  stress  that  this  document  is  not  to  deal  at  this  time  with  policy 
issues  but,  rather,  to  give  an  update  on  the  state  of  the,  art — where 
we  are  and  what  thmcs  are  likely  to  happen  in  this  area  that  will 
have  an  impact  upon  the  future  direc-tions  of.agriculture. 

Of  course  we  are  delighted  that  we. have  that  opportunity,  and 
we  are  going  to*draw.,heavily  upon  the  work,  Mr.  Chairman,  that 
has  been  done  and  reported  in  these  repbrts  that  I  have  just  re- 
ferred to  here  in  developing  this  papen 

I  want  closer  finally>»by  saying  that  we  realize  the  complexity  of 
the  food  and  agricultural  issues  that  we  face  in  this  country,  their 
implications  on  a  worldwide  basis,  .but  it  is  our  particular  responsi- 
bility—or  mine  either,  for  that  matter— to  deal  with  those  particu- 
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lar  problems— the  '-latter  of  profitability,  marketing  problems,  et 
cetera. 

We  think  that  science  and  education  has  an  important  part  to 
play  in  this,  in  finding  answers  to  some  of  these  difficult  questions. 

The  answers  are  not  going  to  come,  more  than  likely,  in  a  very 
quick  fix,  so  to  speak,  but,  rather,  it's  going  to  come  through  the 
concerted  efforts  of  many  people  within  government,  within  educa- 
tion, within  research  and  science,  r.,ad  within  the  industry,  but,  in 
reaching  a  decision,  there  is  going  to  be  fi  need  for  sound  informa- 
tion and  information  that  is  directed  toward  answering  problems 
for  the  future. 

Then  let  me  say  that  even  moi*e  important  than  the  problem  side 
is  that  in  this  country  we  miist  not  Idse  sight  of  potential  and  op- 
portunity, because  wc  muaL  not  let  just  the  problems  of  the  day 
overshadow  all  of  our  thmking  too  miich,  so  that  we  miss- the  .po- 
tential for  applying  new  ideas,  new'  innovations,  wherever  they 
come  from,  but  certainly  from  science,  into  this  wonderful  mix  and 
blend  that  makes  up  our  food  and  agricultural  industries  of  this 
country  and  of  the  world. 

^  We  think  that  the  future  activities  of  the  joint  council  will  be  ex- 
citing and  challenging  as  we  work  through  a  ferment  going  on 
throughout  science  and  technology  as  it  relates  to  the  food  and 
fiber  industries. 

Mr.  Chairman,  I  appreciate  the  opportunity  to  make  these  re- 
marks, and  now  I  would  like  to  •turn— however  you  would  please  to 
have  us  do— to  presentations  from  my  colleagues  on  these  ^natters. 

Thank  you. 

[The  prepared  statement  of  Mr.  Bentley  appears  at  the  conclu- 
sion of  the  hearing.] 

Mr.  Brown.  Let  me  ask  my  coUeag'.ies  on  the  subcommittee-y/ho 
wish  to  make  any  comments.at  this  time. 

Mr.  OuN.  Mr.  Chairman,  I  would  'prefer  to  wait  until  the  other 
speakers  have  spoken. 

Mr.  Roberts.  That  is  fine  with  me,  Mr.  Chairman. 

Mr.  Brown.  All  right. 

Let  me  just  say.  Dr.  Bentley,  1  think  you  have  well  described  the 
situation  that  we  face.  It  is  a  period  of  ferment.  We  are  seeking  to 
look  at  our  roots  in  the^past  and  see.if  the  directions  that  we  have 
been  going  will  meet  the  problems  of  the  future.  That  is  the  pur- 
pose of  all  of  these  reports  and  processes. 

The  reports  themselves  are  not  nearly  as  significant  as  the  proc- 
esses by  which  we  generate  this  and  the  extent  to  which  we,  are 
learning  and  developing  ourselves  as  we.go  along,  I  am  sure  I  don't 
need  to.tell  you. this.  ^  <  . 

One  of  the.problems  that  the  Congresn  frequently  creates  is  what 
you  niight  call  thf  micromemag^ent  problem.  There  is  an*  obverse, 
of  this-=;the  macromanagemenjb  iproblem.  Sometim^^^we  do  too 
much;  spmetimes  we  dpn*t  do  enough.        \        •  ,  , 

We  don't  re^y  know,  and  ,w©  may  have,  in  copmiitting  the  de- 
partment to  this  extensive  exercise  that  hasibeeh.gone  throughr- 
may  have  done  .too  much,. or  we  may  have^set  in  process  some- 
thing which  is  yalimble  for  the  .present  time  but  may  be  unneces- 
sary 10  years  from  jiow* 
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In  looking  at  what  you  are  doing,  I  hope  you  would  keep  this  in 
mind  and  advise  us  as  to  whether  or  not  we  have  committed  these 
sins  of  trying  to  give  you  too  much  direction  or  not  enough  and,  if 
so,  what  the  proper  response  to  that  is. 

I  think  we  all  perceive  that  wef  are  in  the  process  of  change  and 
that  we  can^t  change  individual  sectors  or  portions  of  this  without 
seeing  what  the  impact  is  on  all  (^f  them,  and  that  of  course  accents 
the  value  of  these  reports,  because  it  tbnds  to  show  the  relation- 
ships between  all  of  the  different  aspects  of  this  overall  problem. 

Sd'let's  proceed  with  that  thought  in  mind,  and  you  niay  intrcK 
duce  Dr.  Kidney  if  he  is  going  to  be  the  next  spe^er.  . 

Mr.  ISentley.  Dr.  Kinney  is  tlie  Administrator  of  the,i4g??cul^ur- 
al  Research  Service  and 'has  been  leading  a  mcyor'effort  to  look  at 
the  curreiit  ^programs  and^,, directions  that  the  Agriculturj^  Re^ 
search  Service  should  take,  and  I  am  pleased  to  introducje  hipi  for 
his  presentation  at  this^time. 

STATEMENT  OF  TERRY  B.  KINNEY,  JR.,  ADMINISTRATOR,  AGRI- 
CULTURAL RESEARCH  SERVICE,  U.S.  DEPARTMENT  OF  AGRI- 
CULTURE  .  / 

.  Mr,  Kinney.  Thank  you.  Dr.  Bentley. 

Mr.  Chairman  and  members  of  the  subcommittee,  I  appreciate 
the  opportunity  to  appear  before  you  today.  > 

Dr.  Bentley  has  given  you  an  overview  x>f  the  agricultural  re- 
search syateni^  and  I!d  like  to  more  fully  discuss^the  activities  that 
concern  the  Agricultural  Research  Service— those  that  you  asked 
us  to  address.     ,i      ^     *  '  • 

I  will  summarize  my  remarks  as  concisely  as  possible,  and  then 
I'll  present  for  the  recordt  the  fuU'  statement.  -  - 

As  a  centrally  managed  Federal  research  agency,.  ARS  is  unique- 
ly qualified  to.implement  a  national  leVel  mission  for  the  benefit  of 
producers  and  consumers  of  the  Nation's  agricultural  products. 

In  order  to  achieve  its  mission,  ARS  haii  developed^  bl  long-term 
ARS  strategic  program  plan  and  a  &-year  implehientation  plan. 
These.establish  our  research  priorities:*  '     •  ' 

This  committee  vis  well  aware  of  the  goals' and  objectives  of  tho^, 
plans,  Mr:/Ghairman,  such  as>  addressing  »the*  current  and  future* 
needs  of  agriculture'for  'manfagingits^natural  resources,  producing, 
and  marketing  food  and  others  products,  and  providing  nutritious 
and  whcilesoniefockls^at  reasonable  costs.  » 

The  plan  describes  the  kihds'^of  research'that  scientists  of  ARS 
thintwill  be  ne<^ed«-t6>achieve^the  objectived.»*  • 

The  6-year  implementation  plan  is  a  statement  of  ARS<program 
priorities'-and  ovet&ll  Tesealh^h  ' directiori  for^'the^  planning  period 
1984 'to  1990.  This  plan  hellpd  to  guide  ARS  scientists  Wht  develop' 
reseai^ch  prtflectfi,  d!ong-with*dthe'r  a^ncy  decisionmakers  <at  all  or-^ 
genizational  levels.  It  also  provides  imp6rt^t>>infoiittation  to  orga- 
nizatidns'  that  <J6operate  with  ARS,  usd  ARS  ref&e^h'^findings,^  or 
provide  resources^for  ARS  activities.  '  - 

Plans  -fire  neVer  static.  We^  niUst'  axid  will  rfespohd  to*  expefcted 
arid  unexpected  problems,  technological  ad^^ances,  researdh  oppor-^ 
tunities,  and  to  changes  in  public  policy.  Therefore,*  the  6-^ear  int- 
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plementation  plan  is  reviewed  and  updated  as  needed,  but  no 
mcgor  changes  have  been  made  to  the  plan. 

In  addition  to  the  development  and  implementation  of  the  ARS 
program  plan,  ARS  has  undergone  organization  changes  here  at 
headquarter  and  more  recently  in  regional  and  area  omces. 

Eveiy  change  that  has  teen  made  to  date  has  been  with  the  pur- 
pose of  improving  the  organization,  the  focus  on  national  research 
priorities,  improving  overall  management  responsiveness,  improv- 
ing accountability,  and  streamlining  commxiiiications. 

This  year,  Mr.  Chairman,  ^e  have  reduced  the  number  of  areas 
and  centers  in  ARS  from  25  to  11.  The  airea  directors  now  report 
directly  to,  me,  thus  assuring  control  of  program  and  funds  irom 
headquarters  rather  than  from  4  regional  and  25  area  or  center  of- 
fices.. 

In  addition  to  these  significant  changes  in  line  research  manage- 
ment and  administrative  management,  we  have  reorganized  the 
national  program  staff  in  order  to  strengthen  its  national  overview, 
national  responsibilities,  and  national  functions. 

Through  these  actions,  ARS  has  identified  over  S50  additional  po- 
sitions that  can  be  and  are  being  assigned  to  research. 

Ihere  is  a  correlation  between  ARiS  research  priorities  and  the 
needs  assessments  and  priorities  that  have  been  developed  by  na- 
tionally oriented  organizations. 

Mr.  Chairman,  in  furtherance  of  its  contmued  effort  to  assure 
that  our  research  meets  the  heeds  of  American  agriculture,  ARS  is 
moving  forward  in  botti  planning  and  implementation  to  strength- 
en and  focus  on  the  biotechnology  and  bioregulation  sciences.  . 

ARS  and  the  National  Academy  of  Sciences  have  initiated  a 
study,  "A  National  Strategy  for  Biotechnology:  Science  and  Tech- 
nology in  Agriculture.'*  The  study  is  due  to  be  completed  this  Sep- 
tember. It  will  be  of  great  value  to  our  agency  as  we  move  into  this 
area  in  the  future,  i 

Another  step  to  enhance  oui'  programs  in  the  new  biotechnolo- 
gies is  the  establishment  of  the  Plant  Gene  Ebcpression  Center  at 
our  Albany,  CA,  facility,  This  laboratory  will  concentrate  on  the 
basic  studies  that  will  generate^  fundamental  knowledge  and  tech- 
nology that  will  undergird  any  practical  application  of  plant  gene 
expression.  This  center  will  strengthen  our  cooperative  programs 
with  Federal,  other  public,  and  private  research  groups. 

ARS  is  currently  redirectjiiig  resources  sayed  from  managranent 
realignment  into  several  biotechnology  program  initiatives,  princi- 
pally at  our  northern  and  southern  regidiial  research  centers. 

Mr.  Chairman,  research  results  must  be  put  into  the  hands,  of 
those  who  need  them.  ARS  has  made  msgpr  progress  in  developing 
an  ARS  technology  transfer  plan  and  has/recently  appointed  a  full- 
time  technology  transfer  coordinator. 

With  the  Ftermission  of  the  subcommittee,  I  would  like  to  include 
this  plan  in,  the  record  of  these  hearings.  1  have  a  copy  of  the  ARB 
technology  transfer  plan  that  FU  mak|e  a|Vailable  to  the  chairman, 
and  I  thmk  there  axe  several  other  copies  available  for  committee 
members.  So  I  will  make  that  available. 

Mr.  Brown.  Without  objection. 

[The  plan  is  held  in  the  subcommittee  files.] 
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Mr.  Kinney.  Mr.  Chairman,  while  we  have  our.  research  and 
technology  transfer  plans  in  place,  we  would  be  remiss  if  We  didn't 
consider  the  implications  of  recent  studies  regarding  the  future 
availability  of  scientific  expertise  in  ^he  food  and  agricultural  sci- 
ences. '  '  ^ 

The  higher  education  community  6nd  colleges  of  agriculture  ^re 
currently  at  a  critical  juncture  in  terms  of  program  quality  and  en- 
rollmehte.  The  ability  of  American  agriculture  to  continue  as  a 
leader  in  world  fobd  experts  is  dependent  on  the  nation's  supply  of 
agricultural  scientists  and  prof^siohals.  ' 

Th§  Office  of  Higher  Education  Programs  has  Been  quite,  actively 
involved  in  a  variety  of  projects  with  cooperating  institutions  to 'en- 
courage and  a^lst  colleges  of  agriculture  in 'strengthening- their  ca- 
pacity to  produce  the  requisite  graduates  and  professionals  in  the 
food  and  agricultural  sciences.  *        ^  . 

Cooperative  ventures  with  various  universities  and  others  have 
been  initiated  to  address  some  of  the  critical  areas  in  agricultural 
higher  education.  J  would  like  to  provide  more  detailed  information 
for  the  record,  arid  raither  than  go  on;with  the  detaife  that  are  in 
my  prepared  statement,  I  will  liet'  thfem  stand  for  the  record,  Mr. 
Chairmsin.  -  ' 

Mr.  Brown.  Without  objection.  Dr.  Kinney,  additional  material 
will  be  included  in  the  record  or  held  in  our'filei       -  /  ' 

Mr.  Kinney.  Mr.  Chairman,  that  concludes  the  summary  of  my 
comments,  and  I  will  be  glad  to  answer  questions  now  or  later  on. 
Thank  you. 

[The  prepared  statement  of  Mr.  Kinney  appears  at  the  conclu- ' 
sion  of  the  hearing.] 
Mr.  Brown.  Thank  you.  Dr.  Kinney. 

Mr.  Bentley.  The  next  presentation  will  be  Dr.  Pat  Jordan,  who 
is  Administrator  of  the  Cooperative  State  Research  Service,  and 
will  summarize  his  remarks  for  the  record.  Thank  you. 

Dr.  Jordan. 

STATEMENT  OF  JOHN  PATRICK  JORDAN,  ADMINISTRATOR,  COOP- 
ERATIVE STATE  RESEARCH  SERVICE,  U.S.  DEPARTMENT  OF 
AGRICULTURE 

Mr.  Jordan.  TKank  you.  Dr.  Ben^-l'^y, 

Mr.  Chairman,  Mr.  Roberts,  Mr.  Qlin,  I  am  Dr.  John  Patrick 
Jordan,  the  Administrator  of  the  Cooperative  State  Research  Servr 
ice,  the  science  and  education  agency  through  whicli  Federal  re- 
search funding  and  planning  is  accomplishe^^  on  behalf  of  the  JDe- 
partment  of  Agriculture  witn  the  52  State  aCTicultiiral  experiment 
stations,  the  If  colleges  of  1890,  ihcluiiing  l^uskegee  Institute,  the' 
62  independent  schools  of  forestry,  and  the  26  colleges  of  veterinary 
medicine  in  28  different  institutions.  ^  . 

Most  of  these  institutions  are  associate  >yith  organizations  asso*  ^ 
ciated  with  the  land  grant  university  system,  and  you  have  heard  * 
from  a  number  of  the  constituent  organizations  already. 

I  have  a  prepared  statement  for  the  record.  My.  Chairm^an,  and 
would  like  to  just  summarize  som4  of  those  points. 

Mr.  Brown.  Without  objection,  the  full  statement  will  appear  in 
the  record. 
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Mr.  Jordan.  I  would  like  to  8i>eak  specifically  to  three  charter 
issues— first  of  all,  the  relationship  of  the  agency  to  the  needs  as- 
sessment report  and  its  subsequei  impact;  secondly,  the  biotech- 
nology-initiative which,  if  funded,  will  be  adinihistered  through  the 
Office  of  Grants  and  Program  Systems  within  the  CSRS.  budget 
and;  third,  higher  education  and  the  role  that  research  plays,  spe-^ 
cifically  research  funded  at  least  in  part  by  the  agency  through 
universities,  in  providing  highly  skilled  scientists  and  technicians 
to  meet  the  needs  of  E^culture  in  the  1990s  and  beyond. . 

TJie  first  of  these,  Mr.  Chairman,  has  to  do  with  the  needs  assess- 
ment study.  That  stiid^  provides  a  quality  information  base  against 
which  program  plannmg  and  budgeting  by  the  State  agricultural 
experiment  station  system,  including  all  of-  the  units  that  I  have 
identified  already,  can  be  done. cooperatively. 

By  that  I  niean  between  the  State  agricultural  experiment  sta- 
tion system  and  the  various  research  agencies  within  the  Depart- 
ment of  Agriculture,  particularly,  the  Agricultural  Research  Serv- 
ice, the  Ecpnomic  Research  Service,  and  the  Forest  Service.  * 

The  State  agricultural  experiment  station  system  has  engaged  in 
cooperative,  planning  withs.the  U.S.  Department  of  Agriculture  and 
with  its  neighboring  States  for  many,  many  decades. 

Such  a  system  was  formalized  nearly  three  decades  ago  with  the 
establifihme^xt  of  the  Regional  Research  Program*,  which  required 
the  submission  of  coordinated  proposals  to  the  administrator  of 
CSRS  for  approval. 

Subsequently,  a  broader  range  of  program  planning  Vas  put  into 
motion  as  a  result  of  the  1966  National  Plan  for  Agricultural  Re- 
search, which  again  was  done  cooperatively  betweep  the  National 
Association  of  State  Universities  and  Land  Grant  Colleges  and  the 
U.S.  Department  of  Agriculture. 

The  1966  plan^  Mr.  Chairman — from  that  emerged  a  memoran- 
dum of  understanding  between  the  two  organizations  to  form  the 
/^icultural  Researcn  Planning  Committee,  often  referred  to 
AkPAC,  the  forerunner  of  the  joint  council  of  today. 

That  organization  initiated  the  5-year  projection  system  which  id 
still  in  use  today.  In  fact,  that  5-year  projection  system  was  formal- 
ized in  the  Food  and  Agriculture  Act  of  1977. 

A  key  issue  from  the  point  of  view  of  the  agency  is  to  fit  the  5- 
vear  projections  to  the  needs  assessment  report  and  subsequently 
oe  able  to  determine  tHe  quality  of  that  fit.  Deficiencies  can  be 
brought  to  the  attention  of  the  system  through  the  National  Agri- 
cultural Research  C!ommittiee  of  the.Joint  Council. 

Each  organization  receiving  funding  through  the  CSRS  has  re- 
ceived multiple  copies  of  the  needs  assessment  report  axid  also  the 
5-year  plan  which  is  driven  by  the  needs  assessment  report. 

Consequently,  the  1985-89  projections  should  be  even  more  real- 
istic than  in  the  past,  since  ihey  will  related  nlore  closely  to  the 
needs  assessment  report  and  the  5-year  nlan. 

However,  I  would  like  to  comment,  Mr.  Chairman,  that  the  indi- 
viduals that  coauthored  most  of  tlie  articles  in  the  needs  assess- 
ment study  have  been  deeply  involved  in  the  regional  mid  national 
planning  system  for  agricultural  research,  and,  thus,  even  the  pro- 
jections that  were  made  for  1983-87  are  quite  close  to  being  on 
target. 
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The  second  area  I  would  like  to  address  is  the  biotechnology 
issue,  one  that's  of  high  interest  to  members  of  this  committee.  It  is 
one  of  the  most  exciting  frontiers  that  agriculture  has  ever  had  an 
opportunity  to  participate  in. 

I  would  like  to  recognize,  Mr.  Chairman,  the  fact* that  the  system 
was  applauding  last  week  your  efforts  to  make  points  on  the  floor 
of  the  House  of  Representatives  regarding  this  impiortant  opportu- 
nity for  us/ 

Simply  stated,  biotechnology  

Mr.  Brown.  Dr.  Jordan,  if  I  may  interrupt,  they  were  watching 
because  I  was  quoting  you  so  extensively. 

Mr.  Jordan.  To  uche,  sir.  "  ' 

Simply  stated,  biotechnology  is  the  application  of  technological 
advances  to  improve  biological  performance,  and  the  Biotechnology 
Committee  of  the  Division  of  Agriculture  of  NASULGC,  as  you 
pointed  out,  Mr.  Chairman,  has  defined  biotechnology  as  the  use  of 
living  organisms  or  their  components  in  industrial  processes. 

In  their  reports,  you  will  .remember,  sir,  that  they  . point  out  that 
this  is  not  new  to.  agriculture,  but  the  impetus  for  greatly  increas- 
ing the  impact  of  biotechnology  in  food  fiber  and  forest  production, 
processing,  and  utilization  is  really  the  exciting  new  frontier. 

Laboratory  work  in  this  area  has  been  done  for  several  decades. 
Now  the  opportunity  to  put  it  to  work  in  the  n  J' world  pjrovides 
an  ever  increasing  horizon  for  those  of  us  engaged  in  'agriculture. 
Two  particularly  good  examples  I  think  might  he  helpful. 

[Picture  shownj 

Mr,  Jordan.  This  is  a  picture  of  a  pair  of  genetically  identical 
twin  calves.  They  happen  to  be  a  cross  between  two  breeds,  vsrith  a 
Black  Angus  covering  the  color  issue. 

That  is  not  all  that  unusual  in  agriculture^  but  what  is  unusual 
is  that  these  animals  were  produced  by  the  hand  of  man  as  clones. 
In,  other  words,  a  single  ovum  fertilized  in  a  cow  was  recovered, 
and  when  it  got  to  the  60-  to  lOO-cell  stage,  called  a  blastula,'  by 
micromanipulation  and  micrbsiurgery,  the  genetic  material'  was 
cleaved  in  naif.  Half  of  it  was^left  m  that  original  ovum.  The  other 
half  was  put  into  an  emptjr  o\^rh,  a  separate  one  that  had  not  con- 
tained any  fertilized  material  at  all. 

After  a  couple  of  hours  in  the  particular  medium,  both  of  these 
ova  were  perfectly  repmred  and  were  ready  for  implantation  into 
carrier  or  mcubator  cows. 

Now  the  choice  is,  you  could  put  them. back  into  the  same  cow 
from  which  the  ova  were  obtained  originally— in  this  case,  a  single 
ovum— or  you  colild  put  them  in  separate  coWs,  and  they  don't 
have  to  be  genetically  related  at  all,  they  simply  have  to  be  in  es- 
trosynchrony.  In  fact,  you  can  freeze— you  can  freeze  the  separated 
halved  ova  and  hold  them  until  the  incubator  cow  is  in  the  right 
stage  of  estrus  and  then  implant  them.  ' 

In  this  case,  these  animals  were  bb^n  at  Colorado  State  Universi- 
ty 2  years  ago,  the  very  fii'st  ones  born  in  this  country. 

Since  that  time,  within  the  last  month,  horses  haye  false  been 
produced  using  this  kind  of  cloning  technique,  arid  they  are  geneti- 
cally idej)tical  Jn  every  sense,  and  it's  now  being  done  routinely  in 
the  cattle  industry,  and  it's  beginning  to  make  its  way  into  the 
horse  industry.  ^ 
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The  opportunities  for  cloning  allojv  ua,  as  livestock  tireedersi,.and 
80  oh,  to  rapidly  increase  the  genetic  pools  to  pro'vide  a  larger* 
number  of  possible  pregnancies  ,  from  a  donor  cow  that  does  not  re- 
spond well  tp  superoyulatlpii,  the  tiechniqiie  that  I  showed.you  the 
last  tim^  I  was^before  you,  Mr.  Chairi|ian. 

It  also  allows,  the  transfer  of,  one-half, of  an  embi^o  while  storing 
the  other  half,  until  ,y<J]Ll  see  the  pn^^uct  that  you  have  and  decide 
whether  that's  wh^t  you  wanf  or  not.  * 

You  can  decrease  th^^  number  of  donof  cows  needed  for  transfer^; 
you  can  reduce  the  average  cost  of  pregnancies;  overall,  you  can  in- 
crease the  gain  from  a  si>ecific  genetic  mating.  . 

America  is  the  leader  in  this  area,  but  last  week,  Mr.  Chairman, 
I  suppose  both  you  and  all  the  members  of  your  subcommittee  are 
aware  that  the  European  Economic  Co'rxmunity  addressed  a  pro- 
poS4l  to  invest  $134  million  over  5-yeai  timeframe  in  biotechnol-. 

Chairman,  they  call  that  a  commoa  market  in^bibtechnology, 
so  others  around  the  world  recoeni^  the  significance  of  this  effort. 

A  second  example  is  one  that  has  been- in  the  news  a  lot,  the  ice- 
nucleating  gene  st'Oring.  This  one  comes  from  the  State  pf  Califor- 
nia. 

Much  of  the  frost  damage  in  plants  is  caused  by  an  organism, 
pseudomonosyrin^  bv  name,  and  it  has  a  chemical  within  it  that 
helps  form  ice  crystals  at  temperatu^r'es  of  32,  33,  34  degrees  Fahr- 
enheit. /  , 

The  particular  organism  in  question— we , have  learned  enough 
about  it  in  the  laboratory  to  be  able  to  excise,  or  cut  out  of  the 
gene,  that  part  that  is  respoiisible  for  producing  the  chemical  that 
provides  the  nucleus  around  which  ice  crystals  form. 

When  you  puU  that  out,  you  can  now  replace  the  more  common 
ice-nucleating  psuedomonosyringi  organism  with  its  brethi:en  that, 
doesn't  contain  that  capacity,  and  when  you  do  it„.,  it  can  survive 
temperatures  of  up  to  9  degrees  Fahrenheit  lower  for  a  prolonged 
period  of  time  than  it  can  with  the  more  populous  syrngi  species, 
and  this  particular  picture  shows  plants.^ 

[Picture  shown.]  , 

Mr.  Jordan*  The  one  on  the  far  right  Has  beenr-these  are  potato 
plants.  The  one  on  the  far  right  has  been  sprayed  with  the  de-ice- 
nucleated  variety  of  pseudomonosyringi,  and  the  one  on  the  left 
has  the  fairly  common— very  common  organism  on  it^  and  they  are 
both  exposea  to  temperatures  of  about  25/26  degrees  Fahrenheit 
for  a  prolonged  period  of  time. 

You  can  see  tne  ope  on^tHe  right  is  hardly  damaged  at  all,  and 
the  one  on  the.  left  i^just  not, going  to  produ'ce  any  friii^tat  all. 

What  this  would  mean  for  America,  Mr.  Chairman,  is  perhaps  $1 
billion  a  year  in  crop  savings. 

Mr.  Brown.  Dr.  Jordan,  I  certainlyJhoi>e  yjou  are  doin^  that  with 
citrus  *af  I  well  as  potatoes.,  '  " '    '  {       !  #  ^  .-^ 

Mr.  Jordan.  Well,' we  are,  ahS  w^  are  doiife  it  \v^th  a  number  of 
other  pioducts.  Ii?,  f^ct,  in  frrat^of^ou,  sir,  these  nave  been^flow^ 
in  from  yoiir  .State  l^te  last  riight,  and  they!  are  strawberry  jplaiits. 

[Plants  shown.]  -  vii      >    u    ^     *  "  . 

iMr.  Jordan.  The  one  on  ,the  right,  again,  is  v^^hat  ihe  plant  looks 
like  when  it  is  sp^rayM  with  the\  yeyy  nbrpagl  of  naU^xBl^  foph  of 
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Rseudomonosyriiigi  that  does  not  contain  this  ice-nucleating  gene, 
and  the  one  on  the  left  has^the  norinal  ice-nucleating  gene,  pseudo- 
mpnosyringi,  on  it, 'the  one  thiat  is  more,  common  in'  nature,  and 
they  have  both  been  exposed,  again,  for  a*  fairly  short  period'  of 
time  to  temperatures  in  the  low  20s.     '         '    *  , 

The  one  on  the  left  is  in  the  procefe  of  dropping  its  leaves,  turn- 
ing to  a  dark  color,  and  literally  dying  on  the  vine.  'The  one  on  the 
right  is  doing  quite  well.  ,  *  ' 

Mr.  Bro^n.  Did' you  have  to  get  court  permission  to  bring  those 
in  here?  '  '  '  ^  " 

Mr.  Jordan.  The  truth  of  the  matter  is,  sir,  we'  dph't  have  a  ge- 
netically engineered  compounds  on  the  one  on  thejeft^  It  is  .a  natu- 
ral brethren,  biit  it  is  not  very  much  available  in  nature,  because  it 
doesn't  survive  as  well,  and  so  it  has  to  be.  cultured  in  the  laboriito- 
ry.  ^'     '  ' 

But  the  direct  answer  to  your  question,  sir,  is  that  it  has  been 
cleared  by  APxDS  before  it  was  brought,  here. 

Mr.  Brown.  OK. 

Mr.  Jordan.  The  recombinant  DNA  or  gene-splicihg  techniques 
were  initially  found  of  practical  use  in  the  manufacture  of  pharma- 
ceutical products  like  insulin  and  human  growth  hormone,  but  ag- 
riculture can  certainly  build  on  thes^  technologies. 

With  genetic  engineering,  plants  may  be.able  to  provide  not  only 
more  nutrition  but  repel  insert  pests  or  survive  salty  water.  Engi- 
neered microbes  may  someday  help  weak  plants  provide  their  own 
nitrogen  from  the  soil  or  combat  specific  diseases. 

You  know  the  story  about  Mr.  Sirica's  preliminary  injunction, 
and  I  will  not  go  into  that  unless  you  have  questions,  Mr.  Chair- 
man, but  I^would  like  to  go  on  to  the  third  pomt,  namely  the  issue 
of  investnaent  in  the  development  of  the  human  capital  for  xise  in 
the  agricultural  system,  particularly  with  respect  to  research  ex- 
tension and  teaching  needi^Tor  the  future. 

The  data  here  are  irrefutable.  There  is  a  net  loss  of  15  percent 
between  those  joining  agriculture  and  those  leaving  agiriculture  in 
the  professional  ranks  today,  the  latter  due,  dr^at  least  exacerbat- 
ed, by  the  retirements  of  large  numbers  of  people. 

The  record  reflects,  however,  Mr.  Chairman,  that  the  system  of 
86  mstitutions  that  CSRS  participates  in  provides  nearly  13,000 
graduate  students  with  at  least  partial  funding.  Of  ithose,  three- 
quarters  are  students  studying  at  the  master's  level  and  one-quar- 
ter at  the  doctoral  level. 

Students  at  the  master's  level  may  progress  to  the  doctoral  level, 
but  approximately  two-thirds  of  them  go  on  to  be  professional  labo- 
ratory technicians.  High  "school  teacTiers  of  science,  or  work  in  the 
agricultural  industry. 

Support  for  graduate  studepts  through  CSRS  and  the  State  agri-' 
ciiltural  experiment  station  system,  however,  provides  funding  only 
for  students  to  do  research  and  does  not  provide  funds  for  teaching 
experience  or  teaching  fe^^^ 

On  the  other  hand,:  they  do'pro^ade  funding  for  a  reservoir  of 
people  who  can,  with  pii^jper  adfditional  traiiiing,  be^onie  teachers 
in  tlie  college  and  uiiiversity  .system.  . ,        •  ' 

CSRS  is  ia  strong  support ^r  of  th^highei*  education.program  with 
the  Department  of  Ajpficulture  and"  will  do  evefytiiing  il  can  to 
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assist  in  the  coordination  and  strengthening  of  the  reservoiiv  of 
human  capital  available  to  cdridtict  agricultuiral  research,  exten- 
sion >  and  teaching  activities,  anji  also  to  provide  well  j^r^ained  indi- 
viduals for  the  agricultural  industry. .    *  . 

Mr.  Chairmai>,  I  and  my  colleague,  Dr.  E.L.  ]^en,drick,  Admihisr 
trator  of  the  Office.of  Grants  aric^  Program  System^^  wiW,  of  course,^ 
be  pleaspd  *jo  respond  ta  qu^tions  .at  the  appropriate  time.  ,  ^ , 

[The  prepared  statement,  of  Mr.  Jordan  appears  at  the  conclusion 
of  the  healing.].  < 

Mr.  Brown.  Than-  ,'Qu,  Di*^  Jordan.  ^  ► 

Mr.  Bentley.  Dr.  Jordan  indicated  that  Dr.  Ij^endricfc  was  herg.  ^ 
He  is  on- my  lefti^your  right.,  I  want  -to  be- sure  that  he  is  recog- 
nized. .  .  <       i        i     .  . 

Also  at  this  time,  it  is  probably  appropriate  to  .point joufe-.that  Dr.^ 
Joe  Howard-ron  my  right,.your  left,  who  directs  Jhe^Ndtiohal  Agri-^^ 
cultural  Library,  is  here  but  will  not  be  making  a  presentation..  >  ^* 

Two  people  in  the  audience  I  would  like  to  introduce-^Dr.  Bruce 
Cone,  a  Deputy  with  me  in.my  office,  should  be  Hght!m  back  o£me; 
and  I  think  it  is'  appropriate  hefe  when  we  kr^  talking  about  the; 
need^  assessment— Dr.  Paul  O'Connell  from  the  Forest  Service^ 
headed  up  the  groui>  that  did  a  lot  of  work  on  this  report  is  here  ' 
this  mttrning.  He  aid'm.Uch  of  the  writing  ori.the  repdrts.  He  v/ill  be 
working  witii  me  also 4n  the  development  of  the  sfetemenf^for  th^* 
policy  group—Mr.  Lyng  and  the  group  within-the  Department:  Br. 
Paul  O^Conriell.  •  ^  , 

I'd  like  noW  to  move  to  the  next  presen^tioij^from.Dr.  Marjr  rseW 
Greenwood,  the  Administrator  of  the  Extension  Servic.Q.  She  has 
been  before  this  group , before,  and  I  am  sure  many  of  you  know^ 
her,  and  I  am  .pleased  to  present,  her  at  this  time.    ^  . 

Mi:.  Brown.  We  Certainly  welcome  Dr.  Greeiiwood  a^ain. 

STATEMENT  OF  MARY  NELL  GREENWOOD,  ADMINISTRATOR, 
EXTENSION  SERVICE,  U.S.  PEPARTMENT  OF  AGRICULTURE  , 

Ms.  Greenwood.  Thapk,  you,  iMr.  Chairman,  Mr.  Roberts,  Mr. 
Clin.  *  >  . 

I  appreciate  the  opportunity  to  appear  before  your  subcommittee. 
Your  hearings  have  given  the  Extension  community  an  opportuni- 
ty to  demonstrate  the  .historic  effectiveness  of  the^Cooperative  Ex-r^ 
tension  System  as  well  as  opportunities  in  the  future.  *  - 

■thave  submitted  ^a  statement  for  the  record  and  will  endeavor  to 
condense  my  comments'this  morning.  -  ^  ^  ^'J^ 

Since  the  hearings  on  Cooperative  Extension  ^  were  initiated  in 
March  1912;  significant  strides  have  been  ihade  iA^^esolving  issues 
associated  with  the  system;  These  actions  include  the  i^uatice  .of 
USDA/NASULGC- committee  repcrt  on  "A  Perspective  for  the^'. 
Future  of  the  Cooperative-Extension  Service."  This  is  frequently  jtq- 
feired.lo  as  the  "Extension  in  th^  'SOV  report.  We  conducted  inter- 
nal and  external  reviews  of  th^  Federal  partner,,  resulting  in  a 
system  wide  consensus  on  the  fuhcHons  and  future  directions  for*' 
the  agency,  described  m  our  '^Blueprint  for  the  Future".  We  de- 
signed and  implemented  a  hew  nationwide  accountability  and  eval- 
uation system  for  tracking  our  programs  and  we  are  strengthening  * 
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needed  interactions  and  linkages  withUSDA  rri^arch,  action,  and 
r^latory  agencies.,  » . 

Mr.  Chairman,  at  the  June  1983  hearings  of  vour  comxnittee,  we 
discussed  ^'extensively  the  Extension  in  the .  80's**  rejport  and  the 
blueprint,  so  I  will  not  be  addreagirig  those,  per  se,  in  my  comments 
this  morning,  except  to  indicate  that  the  '^Extension  in  the  80*8" 
report  did  ^reaffirm  the  mission  of  the  Cooperative  Extension 
83^tem  to  be  that  of  disseinihating  and  encoUtaging  the  application 
of  research-generated  knowledge  and  leadership  techniques  to  im- 

Erove  Ampncan  apiculture  and*  to  strengthen  this  Natic  /s  fami- 
ee  and  communities.  ►  ^  ;  , 

As  I  indicated  earlier^  several  initiatives  discussed  at  previbus 
hearings  are  now  operational  and,  I  believe,  producing  positive  r6- 1 
suits.  One  of  th(3se  is  sthe  new  Accountability  and  Evaluation 
System,  which  became  operational  in  October  1983,  and  one  of  the 
issues  you  identified  in  the  charter  around  which  seyeral'questioiiff 
were.raised.  ^  '  ^ 

Key  ingredients  of  our  new  system  are:  One,  a  4-year  planning 
cycle:  two  reduced  and  improved  reporting  procedures,  and  three, 
increased  and  more » effective  evaluation  at  both  the  State  and-na- 
tional  levels.        ,    .         »  .  . 

.The  ^eor  programs  of  work  in  each  State,  focus'on  msjor  pro- 
gram efrorts,  mcluding  objectives  and  projected  impacts  for  eac6 
ma|or,progfam.  . 

The  planning  process  actively  involves  citizens  across  this  coun- 
try in  identifyfeg  and  prioritizing  needs,  and  then  mcgor  programs 
were  developed  to  address  those  needs.         .  , 

Another  key  ingrjedien^  6f  the  system  is  expanded  program  eval- 
uation. Working'  with  our  State  and  county  partners  through  the 
National  Extension  Accountability  and  Evaluation  Policy  Council, 
we  have  identified  aiid  implemented  riiationkl-evaluktion  studies  fo- 
cusing on  fivcf program  areas.. In  addition,  my  colleagues :€icro6S  the 
country  are  initiating  more  than  200  prograih  evfiduation  studies.  A 
number  of  these  are  multistate  in  scope. 

The  national  studies  currehtlyvxmdrtnvay  focus  upon^integrated 
pest  management,  renewable-natural  resources,  financial  planning 
and  manageinent,  voluhteerism,  ..and  leadership  development 

These  studies,  are  designed  'toimeasure  social,  economic,  and  en- 
vironmental impacts,  and  wiU^provide  valuable  information  on  pro- 
gram partidpation,  program  management  practices,  tihe  effective-* 
ness.  of  different  pro-am  delivery  mechanisms,  and  linkages 
among  research,  extension,  and  action  and  regulatory  agencies. 

»We  believe  the  information  ^that  will  come,  from  these  studies 
and  others  tjiat  will  foljow  in  ^he  future  .will  pjovide  exj^nsion  ad- 
ministrators nationwide^  with  valyable  information  'for  improving 
both  the  effecliveriess  wid  efficiency  of  o^r  .programs,  as  well  as 
identify  areas  where:  policy  changes  may  be  warranted; 

The  accouhjtjability  and  evaluatioh  systeni  is  now  on  line  ,  and -a 
source  of  information  about  rn^'of 'OTograms  in  each*State  with  re- 
ports of  accomplishment,  and  ^eyafiiation  studies^accessible  to  all 
three  partners  through  our  national  conununiciation  network. 

This  system  will  provide  all  partners  of  the  Cobpera.tiye  Exteii- 
sion  System  with  what  J  believe  to  be  the  single  most  powerful 
management  tool  that  we  ever  had  for  the  system. 
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In  your  charter,  questions  were  also  raised  relative  to  the  rela- 
tionship between  1890  and  1862  institutions.  Sixteen  States  have 
both  1890  and  1862  institutions  that  are  involved  in  the  conduct  of 
Cooperative  Extension  programming.  ' 

In  accord  with  the  Food  and^  Agricultural  Act'6f  1981,  the  respec- 
tive institutions  in  each  of  these  States  maintain  comprehensive 
and  integrated  program  plans  wjiich  were  updatfed  in'  1983;  Repre; 
sentatives  from  these  institutions  coUabbrate  and  jointly  submit  4- 
year  program  plans  bf  work  to  USDA. 

The  development^  of  both  the  comprehensive  and  %ear  prpgtani' 
plans  provide  viable  mechainisms  for  coordination  and  cooperation 
in  the  delivery  of  extension  prograins^and  Help  assure  effective  uti- 
lizaticn  oSresources  in  each  of 'these  16  States. 

The  recently  completed  needs' 8j5sessment  on  the  Fbtid  and  Agri- 
cultural. Sciences 'provides  guidance  in  identifying  Tiational  exten- 
sion prograni  i)riorities.  \      .  '  ' 

Tlxe  Extension  system  has  made  significant  efforts  overrthe  last 
decade  to  ir*rget  and  rediVect  pr^ograms,  and  in  accorjl  with^  the' 
needs  assessment  and  the  extensiox;i  in  the  l980'S,,^tne  4-yp;ar  pro- 
grams plans  of  work  jaddress  high  pribrity  issues  as  identified  in^ 
those  referenced  d,ocuihents.  « 

These  high-priority  program  areas  includ^e  crop  and  animal  pro- 
duction efficiepcy,  financial  and  marketing  inanag^m^nt,  human 
nutrition,. leadership  deyelopnient,  as  well     others.'  , 

Among  the  areas  receiving  increased' emphasis  during  the,  next  4 
years,  as  identified  by  my  cblleagues  agrbss  tlak  country,  are  soil 
and  water  conservation,  forest  and  jangeland  ihanagement^  procv ; 
essing,  marketing,  and  distribution,  as  well  as  agricultural  and  napr . 
ural  resource  policy;  . 

I  would  like  to  comment  briefly .^jiipon  interface  between/exten- 
sion,  research^.an^  aption  and  regulatory  agencies^Theximp6r^ance 
of  translating  ;f evolutionary  i^cier^tific  research' to  enhance,agricul- 
tural.and  n^w  productivity  in  this  country  dictates  ^  evep^strong- 
er  coUabors^tioijL  between. r^earcH  and  extension.  •  4  ^* 

Extension  programs,  if  they  are>to(be  effective,j,^epend  .upoRsfm 
adequate  base  o^  research-generated  knowledge»  Ppw?rf!^l  linkages- 
exist  within  our  cooperating  institutions,  bgtvyeeja -research  *and  ex^ 
tension  specialistSijfqrjrfss  the;:x:ountry.  '  ^ 

We  ^are  .aggressively  pursuing "5tronger:.;iinkages  with^'fqderalljfo 
supported  research  labon^itories,  and  my  testimony  icJwtifieajllus*. 
trations  of  that,      are.also  .continuing  to^expibre  mother  possibili- 
ties for  interaction  with  others.  C   '  ^    "  *  .       ^  '* 

The  cooperative  extension  system  also  Bejyfs  atf»  an  important 
conduit  for  Federal  and  State  action  and  regulatory  agencies  in 
educational  programming  with  producers,  con8umei&,,^dtlocM^asld' 
community  leaders,  •  >f  \ 

Here*  again;  we  could  cite ^  numerous  -.examples  of  cobpQratfve 
effort.  An  illustration  is  bur  current  effoft-with  the  »USDA\  JFood 
Safety  and  Inspfe6tion  Servifce,  helping  livestock  and  poultry^  pro-, 
ducers  avoid  drug  and  chemical  residues  in  slaughtered  aniinals.  i*^*  ^. 

We  al^  ^have^cidopefative  efforts  with  the  Federal  Crop  Insur- 
ance CorpoY^ttion,*'Farmerfl  >Hpme  Admiriislratioili  and  other  agen* 
cies  within  the  department.     *  '  ^  ^   *.  ^  • 
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We  are  also  implementing  shared  positions  with  other  agencies 
where  either  expertise  or  liaison  is  needed  in  critical  program 
areas,  such  as  conservation  tillage  and  rangeland  management. 

As  we  continue  to  respond  to  the  recominendations  as  contained 
in  the  extension  in'the..l980's  report,  the  "Joint  Council  Needs  As- 
sessment/' findings  from  this  subcommittee,  and  views -expressed 
by  user  and  advisory  giroups.at  all  levels.  We,  in  extension  will  en- 
deavor to  initiate  program  and*  administrative  improvements  to 
stay  onihe  cutting  edge. 

Mr.  Chairman,  it  is  my  expectation  that  in  the  coming  months, 
and  in  concert  with  my  Federal  and  State  colleagues,  to  implement 
additional  improvements  in  our  current  9pemtions. 

One  of  these  is  to  continue  purauits  to  capitalize  and^utiUze  exist- 
ing and  new  electronic  technologies  in  the  delivery  of  extension 
programs.  I  have  riot  included  this  in  my  testimony  as  it  was  ad- 
dressed yesterday  by  Dr.  Henry  Wadsworth,  the  Chair  of  ECOP 
and  the  director  of  extension/al; 'Purdue  University. 

We  expect  to  institute  improved  dystemwide-  processes  for  identi- 
fy^g  ahd  supporting  national  and  regional  program  irihovationfls, 
including  emei^g  technologies, *and  also  to  aevelop  and  refine  kn 
efficient  and  timeljr  process  for  identifying  critical  natiorid  and  re- 
gional programmatic  issues. 

The  extension  system  his  Been  very  efTeciive  at  the  State  and 
local  level  in  ne^  identification,  in  my  judgment^we  cat*  improve 
that  process  at  the  ^egi6ri^  ahd  n  * 

In  closing,  as  we  continue  to -move  forward  ih  our  efforts  to 
strengthen  the  cooperative  extension  system  so  it  will  continue  to 
be'  a  vital  force  across  this  Natio'n,  we  miist  be  mindful  of  those 
characteristics  of  the  system  that  hl^ve  allowed  it '  to  be  a  unique 
achievement  ih  American  education.  *  ' 

Some  of  these  characteristics'  include  the-tripartite  partnership, 
the  involvement  of  people  in  our  planning  processes,  adequate 
flexibility  for  -programs  to  respohd  to  changing,  conditions,  re^ 
search-based  inform^tibri  system,  and  oUr  ability  tb  woVk  effective- 
ly with  the^private  sector,  and  our  ^natiohwide^  system  of  adult  and 
volunteer  leaders' that  help  in  the  delivery  of  programs  under  the 
direction  bf  our  ifrofeesibnal  staff.  .  . 

On  behalf  of  my  colleagues  across  th^  counbry/  thank  you  for  the 
opportunity  to  jp^icipate  in  your  hearings.  I  look  ibrward*  to  re- 
sponding to  any  questions  that  you  may  hav^:*  -  ^* 

[The  prepaid  statement  of  Ms.  Greenwood  appears  at  the  con- 
clusion of  tne  hearing.] . 

Mr.  BROWN-iThanktyou,  Dr.  Greenwood. 

DrV'Bentley.  • 

Mr.  Bentley.  I  would  now  like  to  turn-to  a  presentation  from  Dr. 
Keitii  Shea  from  the  Forest  Service. 
•  Before  I  do,  I  would  like  to  mention  that  in  the  deliberations  bf 
the  Joint  Council;  there>is  involvement  of  the  representatives  from 
both  thie  Economic  Researph  Service,  Dr.  Lee,  and  jfrom  the  Forest 
Service,  Dr.  Bob  Buckman.  » 

TTiic  involvement^  is  not  just  participation,  but  it  is  an 'active  one. 
In  fact,«I)r.  Buckman  led  the  mcoor.planningc  effort  in-terms  of  the^ 
internal  committee  within  the  Joint  Council  in  the  development  of 
these  four  reports  that  I  referred  to  earlier.. 
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So  while  the  Forest  Service  is  not  a  part  of  the  science  and  edu-. 
cation  agencies,  there  is  a  great]  de^  of  comrriiinication'iand  partici- 
pation in  planning  activities  tnat  relate  to  rese^ch  in  education. 

There  is  a  considferable  amount  of  it  with  regard  to  ERS  now, 
and  I,  mentioned  that  Dr.  Taylor  will  be  working  with,  us  cn  the 
staff,  alon^  wdth  Dr.  ]Miller  and  others,  and  that  through  this  way 
we  think  we  are  accomplishiHg  a  great  deal  of  interagency  commu- 
nication, and  this  morning  the  presentatioil.from  Dr.  Shea  will,  I 
think,  substantiate  that  statement. 

Mr.  Brown^  Before  Dr.  Shea  be^ns,  may  I  just  insert  at  this 
point  a  word  of  thanks  for  the  assistance  that  we  have  received 
from  a  number  of  .people  in  the  Department  temporjarilv  assigned 
to  this  subcommittee  to  help  us  y/ith  past  hearings,  but  tnc  current 
one  is  frbfii  the  Office  of  Budget  and  Program  Analysis,  }Ar:  - 
Kennan  Garvey,  and  he  has  been  extremely  helpful  in  organizing 
these  hearings,  and  we  want  to  recognize  that.  Hopefully,  that  will 
filter  back  to  his  office  in  some  fashion.  ^  , . 

STATEMENT  OF  KEITH  R.  SHEA,  ASSOCIATE  DEPUTY  CHIEF  FOB 
itESEARCH,  FOREST  SERVICE,  U.S.  DEPARTMENT  OF  AGRICUL- 
TURE  '  ,  ' 

Mr.  Shea.  Thank  vou  very  much.  Dr.  Bentley.  ^ 
Mr  Chairman  ana  members  of  the  committee,  it  is  a  pleasure  for 
me  to  join  with  my  departmental  colleagues  here  today  in  present- 
ing, testimony  before  you.      .  ' 

As  Dr.  Ben  tley  mentioned,  the  Forest  .Service  is  an  active  partici- 
pant in  the  joint  council  activities,  and  we  also  pairticipate  in  the. 
efforts  direct^  by  the  Assistant  Secretary  for  Science  and^ 
Education. 

We  believe  that  forestry  and  related  renewable  natural  resources 
have  been  well  served  by  the  long-term  nature  of  this  science  and 
education  partnership. 

With  your  permission,  Mn  Chairman,  I  will  attempt  to  highligKl 
my  remarks  and  provide  the  written  statement  for  the  record.' 

Mr.  Brown.  Without  objection. 

Mr.  Shea.  Let  me  begin  by  noting,  first  of  all,  that  forestry  is  big 
business  in  the  United  States.  The  total  forest  and  land  base  in  this 
country  is  about  750  .million  acres,  or  about  one-third  of  the  total 
land  area  of  the  country.  Of  this,  about  two-thirds,  or  480  million 
acres,  can  be  classed  a^  commercial  forest  land. 

The  forest  products  iridustry  adds  about  $62  billion  a  year  to  the 
U.S.  economy  and  represents  about  7.5  percent  of  the  tptal  value 
added  in  all  of  the  Nation's  annual  manufacturing  activities.  Thus, 
about  $1  out  of  every  $13  of  manufactured  value  added  comes  from 
the  forest  products  industry. 

About  1  of  every  11  jobs  in  the  Nation  in  one  way  or  another  is 
associated  with  the  forest  products  and  forestry. 

Additionally,  the  Nation's  forests  of  course  are  important  for 
grazing,  for  recreation,  for  soil  and  watershed  protection,  as  habitat 
for  wildlife,  and  certainly  ak  a  mggor  source  of  water  for  manj'  of 
the  Nation's  cities  and  farmlands. 

The  forestry  research  that  is  conducted  and  supported  by  the 
Forest  Service  in  fiscal  year  1984  amounts  to  about  $108  million. 
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The  61  forestry  schools  in  the  Nation  have  a  research  budget  ap- 
proaching $80  million  from  all  sources  combined. 

These  two  programs— that  of  the  Forest  Service  and  of  the  61 
forestry  schools— account  for  .the  vast  bulk  of  publicly  supported 
forestry  research  in  the  United  States.  Thus,  I  think  you  would 
agree  that  it  is  very  important  that  these  two  programs  be  closely 
coordinated  and  integrated. 

Such  efforts  in  coordination  and  integration  include,  first  ot  all, 
forest  research  planning.  The  foresti^^  schools  and  the  Forest  Serv- 
ice have  taken  a  niuhber  of  steps  to  integrate  their  research  activi- 
ties dating  back  for  several  years. 

The  most  recent  Product  is  one  that  I  have  here,*  the  1980-90  Na,- 
tional  Program  of  Besearch  for  Forests  and  Associated  Rangelands. 

[Publication  shown.] 

Mr.  Shea.  The  next  joint  planning  effort  is  already  under  way 
and  should  be  completed  early  in  1985^ 

In  addition  to  these  national  planning  efforts,  more  detailed  re- 
gional and  local  collaboration  and  coordination  are  done  through 
the  fqur  regional  planning  groups.  These  planning  areas  coincide 
with  those  used  by  all  the  other  science  and  education  groups  in 
the  Department  of  Agriculture. 

Anotner  area  of  considerable  interest  and  concern  is  research 
evaluation.  About  5  years  ago,  the  Forest  Service  and  again  the  for- 
estry schools  looked  )at  the  need  for  better  evaluation  of  research. 

The  aim  of  that  joint  effort  was  to  improve  priority  setting  and 
to  evaluate  the  outcome  of  a  variety  of  research  programs.  The 
result  of  this  study  was  the  "Criteria  for  Deciding  About  Forestiy 
Research  Prograntis,*'  and  it  has  been  very  useful  in  establishing  re- 
search priorities. 

In  addition,  the  Forest  Service  and  the  forestry  schools,  with  the 
Cooperative  State  Research  Service,  have  undertaken  a  series  of 
rather  specific  studies  on  what  have  been  and  what  are  likely  to  be 
the  payoffs  from  forestry  research. 

Basic  reseeirch,  of  course,  has  been  mentioned  here  this  morning. 
It  is  another  example  of  joint  planning  in  the  forestry  community. 

The  forestry  sciences  are  concerned  about  the  need  to  under- 
stand basic  processes,  as  are  other  sciences  in  agriculture.  Here 
again»  we  joined  with  the  forestry  schools  and  examined  the  basic 
research  needs  in  forestry  and  published  "Our  Natural  Resource: 
Basic  Research  Needs  in  Forestry  and  Renewable  Natural  Re- 
sources in  1982."  I  have  a  copy  here  with  me. 

[Publication  shown,] 

Mr.  Shea.  Since  !hen,  the  Forest  Service  has  directed  approxi- 
mately $1  million  into  various  biotechnology  research  projects,  and 
we  intend  to  place  more  emphasis  in  these  promising  areas  in  the 
future. 

Concerning  regional  and  national  reviews  of  research,  the  forest- 
ry schools  and  the  Forest  Service  have  embarked  oxt  a  series  of  re- 
views of  important  science  and  education  activities  related  to  foi*- 
estry. 

One  of  these  concerns  is  the  utilization  of  forest  products.  This 
review  is  conducted  under  the  principaHeadership  of  the  National 
Forest  Products  Association,  representing  the  forest  industries. 
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Other  coojjerative  xesearch  reviews  include  a  review  of  the  na- 
tional forest  inventory,  which  is  a  periodic  assessment  of  the  condir 
tions  of  forest  lands  of  the  Nation  and  a  review  to  integrate  and 
coordinate  growth  and  yield  forecasting,  which  is  very  important  to 
public  and  private  forestry,  especially  in  the  South. 

Mr.  Chairman,  the  Joint  Council  on  Food  and  Agricultural  Sci- 
ences has  identified  forestry  research  as  one  of  its  high  priorities 
for  examination.  The  Joint  Ouncil  recognizes  that,  there  are  a 
number  of  opportuniti^  in  forestry  research  that  need  a-^ditional 
attention. 

In  my  written  testimony,  I  have  n\entiohed  a  number  of  these  op- 
portunity areas  that  have  been  identified,  and  I  will  comment  on. 
three  of  thtem  thi^ihorning. 

One  which  is  of  major  concern  is  the  are^  of  basic  research  and 
biotechnology.  Forestry  will  probably  reap  the  largef  t  retun^  of 
any  crop, from  the  application  of  biotechnoliogy,,first  of  all,  be<?aase 
there  is  so  much  potential  improvement  awaiting  our  discovery, 
and,  second,  liebause  tissue  culture  and  gene-splicmg  technologies 
offer  a  way  to  shorten  the  period  between  generations  of  forest 
trees,  which  now  may  run  as  hich  as  15,^  20,  25  years. 

Another  area  that  I  would  Tike  to  just  mention  briefly''  is  the 
international  activities.  These  have  been  identijR^d  also  by  the 
Joint  Council  as  An  airea  of  potential  opportunity. 

North  America  and  the  United  States,  havq  the  productive  capac- 
ity to  be  really  the  woodbasket  of  the  world.  Td^realize  that  capac- 
ity will  require  development  of  teohnolories  so  as  to  lower  cost  of 
products  and  increase  demand  on  world  markets.  This  also  will 
entail  development  of  technologiec  to  use  efficiently  a  vast  reser- 
voir of  underutilized  hardwoods  growing  in  the  United  States,  pirin- 
cipally  in  the  Eastern  part  of  the  country. 

In  addition,  in  the  international  area,  training  and  technical  ex- 
changes with  other  countries  make  it  possible  to^ share  experienced 
and  data,  to  exchange  germ  i)lasm,  and  otherwise  share  informa- 
tion that  can  imijrove  the  efficiency  of  forest  production. 

Last,  I  would' just  like  to  make  a  comment  regarding  resources 
and  funding  availability. 

As  I  mentioned,  Mr.  Chairman  and  members  of  the  subcommit- 
tee, the  next  round  of  research  planning  by  the  lorestiy  schools 
and  Forest  Service  will  be  completed  early  m  1985.  At  that  time, 
we  will  be  prepared  to  go  into  still  more  detail  about  the  opportuni- 
ties and  needs  associated  with  publicly  supported  forestry  research 
in  this  country. 

The  several  points  brought  out  in  the  Joint  Council  discussions 
about  forestry  research  might  also  serve  as  a  basis  for  review  by 
this  committee  or  by  others. 

I  might  mention  m  closing  that  the  planning  and  coordination  in 
forestry  research  is  closely  tied  to  the  Joint  Council's  long-tertn 
needs  assessment,  to  the  5-year  plan,  and  the  annual  priorities. 

Mr.  Chairman,  this  concludes, my  testimony,  and  J  will  be:  happy 
to  respond  to  subcommittee  questions.  Thank  you. 

[The  prepared  statement  of  Mr.  Shea  appears  at  the  conclusion 
of  the  hei^r^ng.] 

-  Mr.  B^OWN.  Thank  you,  Dr.  Shea.  "  * 

Dr.  Bentley. 
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Mr.  Bentley.  This  does  conclude  the  presentation  of  formal 
statements  tliis  morning.  There  are  other  statements  that  have 
been  submitted  for  the  record. 

Three  things  came  to  mind  as  I  was  sitting  herfe  listeningrto  the 
four  presentations  that  might  be  stressed  a  bit. 

One  is  in  Dr.  Kinney's  remarks,  I  think  it  appears  in. his  written 
testimibny— but  there  is  one  thing  that  I  believe  this  committee 
would  be  interested  in  knowing.  It  is  the  stress  that  the  ARS  is 
placing  on  communications  and  providing  service  to  the  regulatory 
and  action  .agenci^  in  the  Department.  He  is  .placing  stfSf  mem- 
bers from  t\ie  Agricultural- Research  Service  wiih  these  agencies,  or 
wherever  they  are  needed  to  facilitate  planning  activities.  And 
while  this  is.  maybe  recorded  by  Dr.  Kinney  as  somewhat' of  a  regu- 
lar activity— I  think  it  is  of  interest  to  point  out  this  development, 

In  th3  area  of  higher  education,  activities  started  in .  January 
with  a  secretaiy's  sponsored  challenge  foruin  held  at  the  .'National 
Academy  of  Sciences— it  involved  the  representation  from  industry 
and  participation  *:v  the  National  Academy  through  the  Na^iohm 
Research  CounoH 

?bi>t  f^4irt*»d  a  series  of  discussions,  that  .are  ongoing  concerning 
the  need  lor  more  trained  people,  and  getting  more  interest  in  de- 
veloping a  broader  base  for  drawing  students  into  agriculture  at 
our'  universities,  community  colleges,,  or  \vherever. 

That  was  two  activities  that  followed  along  at  the  AAAS  meet- 
ings in  Ne  w.  York.  There  was  a  session  devoted  to  hiunan  expertise. 
At  the  Governors*  Conference r  on  Techixplogy,  one  of  tfce  leadoif 
panels  had  to  do  with  the  human  expertise  needs  for  agriculture. 

The  ofher  point  I  would  like  to  mention  is  that  on  the;  needs  as- 
sessment report  distribution,  we  have  not  only  circulated  copies  to 
the  members  and  people  that  are  interested  in  the  matter  of  plan- 
ning—literally  thousands  of  copies  have  gone  ou|:— Dr.  Miller,  Dr* 
Tim  Blosser,  are  working  with  this  as  staff  for  the  Joint  CJouncil.  A 
slide  set  series  has  been  developed,  about  13  minut^  long,  that 
highlights  the  needs  assessment;  and  efforts  have  been  made 
through  the  staff  to  get  copies  of  that  to  the  deans. of  agriculture, 
to  the  representatives  from  the  home  economics,  veterinarian  med- 
icme,  forestry  groups,  so  that  we  have  a  summaiy  and  we  are  en- 
couragmg  people  to  use  that. 

I  think  that  is  being  used  and  we  think  that-  is*  part  of  our  re* 
sponsibility  to  get  the  information  out.  I  just  wanted  to  highlight 
these.  All  of  these  comments  appear  in  the  testimonies,  and  the 
proper  ones,  but  it  deemed  to  me  it  was  appropriate  to  make  refers 
ence  to  it. 

Thank  you.  We  would  be  pleased  to  answer  questions. 
[Siren.] 

Mr.  Brown.'  Thank  you,  Dr.  Bentley  The  siren  is  just  a  practice, 
nothing  to  worry  about.  -  * 

Mr.  Roberts,  do  you  care  to:ask  any  questions? 

Mr.  Roberts.  Yes,  I  would,  Mr.  CJhairman. 

The  thought  occurred  to  me  that  if  that  siren  were  for  real,  all  of 
us  would  l>e  etched  in  stone  as  being  present  and  accounted  for 
trying  to  solve  the  problems  of  agricultural  Research,  cmd  iivliat^ 
ever. 
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Mr.  Chairman,  I  would  like  to  commend  you  once  again  for  hold- 
ing these  series  of  hearings  and  your  leadership  in  this  regard;  I 
want  to  associate*  myself  with  your  remarks,  more  especially  in 
regard  to  the  micro  and  macro  factors  that  are  affecting  agncul4' 
ture,  extension  agriculture,  research,  and  more  especially  the  pro- 
ducer in  my  district-rr-I  want  to  thank  you  on  beh^f  of  my  produc- 
ers. .      -  • 

This,  I  think,  Mr.  Chairman,  is  sort  of  a  record  turnout  here,, 
that  we  have  had  before  the  subcommittee.  It  is  quite  a  hearing, 
have  enjoyed  it  very  much.  I  want  to  thank  all-qpresent  for  your- 
very  fine  testimony  and  your  comprehensive  statements.  I  think  it 
is  a  little  bit  likei  Cecil  B.  de  Brown's  agriculture,  research  presenta- 
tion.-[Laughter.]  •    ^  N 

We  have  7  doctors  with  over  250  years  of  expertise  and  training 
and  education  at  1  table;  50  to  75  iassistants  who  have  to  be  quali- 
fied as  the  powers  behind  the  research  throne;  I  don't  know  how 
many  pampnlets,  four  :maior  reports,  two  cloned  calves,. two  straw- 
berry plants;  and  if  Dr.  Jordan  had  'anything  to  do  with  it.  I  am 
sure  he  could  get  at  least  two  partridges  in  any  pear  tree  tnat  he 
would  want.  [Laughter.] 

You  have -rounded  up,-  Mr.  Chairman,  and  captured  more  educa- 
tion expertise  and  35-cent  words  and  advice,  Lthink,  than  anybody 
has  ever  done  in  any  subcommittee.  That  is  to  your  credit. 

I  think  I  would  sum  it  up  in  the  words  of  my  5-year-old,  whea  I 
would  simply  say,  "awesome".  And  according  to  that  ad,  if  you  con- 
tinue the  tag  hne  is  ma^or  motion,  and  I  would  hope  we  could 
achieve  6ome  msgor  motion  as  a  result  of  all  this  fine  testimony. 

Dr.  Bent  ley,  we  now  ^have  four  reports,  a  long  term  needed  .as:; 
sessment,  a  5-year  plan,  the  annual  priorities  report,  iand^  annual' 
accomplishment  report,  all  of  which  are' very* much  interrelated. 

I  know,  and  I  share,  your  support  in  regard  to  the  need  for  devel-  -  - 
oping  these  reports,  but  P'woula.  like  >to  have  your  candid  observa- 
tions if  ttiey  will  prove  useful  in  th(3  short  term  ih^  regard  ,tci?the 
price  and  cash  flow,  and- the  credit  crunch  we  are  in  in  farm  coun- 
try. And4n  light  of  your  comments,* would  you  assess  it  from  the 
standpoint  of  the  uncertainties  that  face  us  in  ^regard  to  population 
growth— first  we  get  it  one  way,  then  we^get  it  the  mother,  m  terms 
of  the  trends— income  growth,  of  which  we  don't  have  any  in  farm 
country;  and  competitive  trade  patterns.  ! just  heard  over  the  news 
as  I  came  to  work  this  morning,  that  the  International  Trade  Com«< 
mission,  by  a  3  to  2  vote,  has  decided  that  steel 'imports  do'repre-* 
sent  a  threat  to  our  domestic  industry  and  we  are  going  to  put 
some  quotas  on— and  that  affects  Japan,  and  that  affects  wheat  e]^*' 
ports;  and  here  we  go  again  with  what  I  perceive  as  protectionism. 
The  ugly  head  of  protectionism  seems  to  rear  its  head  here  every 
election  year. 

How  do  we  make  these  reports  useful  over  the  short  term  to  the 
producer,  given  the  uncertainties  that  have  happened  in'  agricul- 
ture. And  I  am  talking  about  the  chairman^  comments  in*  regard 
to  macro  effects,  embargos,  trade  sanctions,  weather,  PIK,  and  all 
of  these  things.  That  is  a  tough,  tough  question,  and  I  have  been 
too  general  in  it,  sir,  but  I  feel  that  you  are  fully  capable  of  answer- 
ing. [Laughter.] 

Mr.  Bentley.  Thank  you. 


518 

Mr.  EoBERTO.  How  do  I  explain  that  to  my  producer? 

Mr.  Bentley.  This  is  a  serious  set  of  questions  and  there  are  im- 
plications, of  course,  well  beyond  science  and  education  in  each  of 
the  comments  you  make,  but  it  is.  still  a  i^art  of  it. 

To  start  with,  I  think  I  said  in  my  testimony  that  the,  real  test  of 
what  benefits  come  from  the  Joint  Council  activities  is  how  well 
the  system — and  I  speak  here  about  the  State  system,  the  Federal 
partners,  and  the  private  industry— use  the  recommendations  in 
making  both  short*  and  long-term  aecisions  about  directions  for  sci- 
ence, forvthe  technology  development.  ; 

We  think  there  are  some^good  signs  that  recommendations  devel- 
oped from  a>broad  base  of  people  involved— the  experiment  station, 
extension,  teaching  programs  and  Federal  agencies*-are. being  xised 
to  set  program  directions. 

We  talked  with  and  involved  the  agencies  in  developing  the 
plans.  I  suppose  if  I  would  look  at  it  from  my  point  of  viaw,  J  could 
phrase  my  position  at  the  moment  by  saying  these  are  the  recom* 
mendations  you  gave  to  uts  as  the  Joint  Council,  now  the  next  year, 
so  we  have  to  see  what  you  are  going  to  do  about  it  ^because  you 
said  these  are  the — ^you,  I  use  the  word  collectively  here — said 
these  are  the  priorities,  so  we  should  start  looking  in  tnis  direction. 

tfioWf  when  we  talk  about  income  growths  and  competition,  and 
it.  I  agricultural  products,  because  there  is  an  area- of  a  great  deal  of 
difference  of  opinion.  But  from  what  I  have  observed  over  the 
years,  while  the  sorting  out  may  be  difficult,  and  the  transition 
from  one  kind  of  activity  to  another,  is  that  it  causes  trauma. 

I  experienced  that  in  the  Great  Plains  when  I  grew  up  from  the 
drought  years  in  South  Dakota.  I  saw  trauma  that  was  pretty  ap- 
peu-ent  when  you  go  to  the  little  country  chut'ch,  you  knew  what 
that  was  when  families  were  packing  up  what  they  had  to  go  West 
or  go  South,  or  go  someplace,  out  of  that  particulEu:  area.  So  I  know 
what  this  is  about  from  a  personal  point  ofiview. 

But  the  other  ttdng  is  tnat  the  matter  of  the  success  of  an  indus- 
try, it  seems  to  nje,  we  have  to.  increasingly  look  at  our  real  com- 
petitive strength.  Can  we'  produce  a  product  that  is  of  the  quality 
that  we  need  and.,u50  the  amount  of  resources  so  that  we  are  com- 
petitive on  internal  markets  and  worldwide  markets?  And  that  is 
part  of  what  we  are  going  through.  ^ 

We  hear  different  yiews  on  this  question— and  I  guess  I  share 
with  you,  the  concern  about  protectionism,  because  I  think  we  went 
through  one  of  those  cycles  about  20  to  30  years  ago,  40  years  ago; 
and  that  didn't  work  out  very  well.  So  I  think  that  we  have  to  keep 
this  in  mind,  but  that  is  a  political  aside,  not  as  a  scientist.  That  is 
my  own  personal  reaction. 

if  we  are  going  to  make  these  kind  of  changes,  it  seems  to  me  we 
need  to  have  the  very  best  science  and  technology  that  we.  have. 
And  increasingly  we  see  countries  that  are  making  decisions  that 
could  be  competitors,,  or  buyers  of  our  product,  that  are  Jooking  at 
this  matter  of  saying  that  they  are  going  to  apply  the  new  biotech- 
nology to.make  tha  products,  tailor  products,  to  make  them  more 
effective  and  so  forth,  and.  make  them  more  cost  effective  in  terms 
of  production. 

DO  in  the  short  term,  these  applications  may  not  be  useful  in  an- 
swering some  of  the  questions  that  have  developed  over  the  past 
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few  years  in  the  farm  community.  On  the  other  hand,  it  may  be 
very  iniportant  to  the  future  of  it.  Many  people  feel  that  that  is 
important,  that  that  will  be  very  important,  and  we  think  national 
planning  efforts  will  make  important  contributions. 

I  think  that  th'fe'  agricultural  expeifimeni  stations,  the  industry, ' 
our  Extension  Service,  and  our  Federal  agencies  will  have  to  irioye 
aggressively  to  geC^liew  answers  to  Some  of  the  problems  that  we 
have^  so  that  production  costs  can  be  cut. 

There  is  another  area  I  believe  we  dan  address  tha£  is-ver^  im- 
portant that  deals  with  this,  is  the  whole  matter  of  our  environ- 
mental effects  whether  we  talk  about  the  soil  conservation  pro- 
-ams, conserving  soil,  or  in  handling  some  of  our  chemicals  used 
m  production  agriculture  safely  and  d6n't  create  water  quality 
problems, 'fpod  safety  problems,  and  so  fdrth.  I  think  we  can  con- 
tribute^here  and  that  leads  to  stronger  com^titiv^  positions.  . . 

As  I'egard  to  ilhcertainties,,that  is,  of  collide,  a  part  of  bur  agri- 
cultural problem^.  On  the^other.hand,  I  miustsay  that  over  the 
yeati,  the  research  programs  that  have  been  conducted 'iha£  they 
deal  witii — and  ^larit  breeding,  for  example,  has  certainly'  en- 
hanced the  capacity  of  plants  to  deal  with  such  stress  ad  drought 
and  ^50  forth,  which  is  Tart' ol  the  uncertainty  question.  ' 
'  As  r  recall,  when  I  was  in  South  Dakotaj  that  in  this  southeast- 
ern part  of  the  State,  there  was'  a  period  of  time  that  the  rainfall 
pattern  was  not  too  different  from  some  of  the  drought  years  of  the^ 
l930*s  when  they  had  absolutely  no  crops, ,  arid  whereas  .at  that 
tim^,  ther@  was^siiU.a  reasonably  good  crop  produced  even  under 
the»se  sltress  cotiditions,  and*  that  had  to  do  with  the  capacity-  of 
plahte  bo  i^eact.  •       '  '  \ 

I  have  not  ari'^red  your  question  in  detail  and  specifically.  - 

Mr.  TRoBEiiTs.  I     hot  ^tire  thai  you  ton  answer  it. ' 

Mr.  Bentley.  But  1  think  we  can  contribute  to  it,  arid  I  believe 
our  people  are  sensitive  to  these  concerns. 

Mr.  Roberts.  I  am  bejhg  the  devil's,  advocate  here;  you'^re 
making  ah  otilsianding  (ibhtribution.  Yo\i  are  giving  lis  bptidhs 
with  Svhich  it  ig  our  responsibility  to  gfo.  forth  with  these  pptions.  I 
am  not  t6d  worried  ibbui  our  producers. 'They  are  in  a  situation 


Now,  I  am  really  hot  .too  worrit  about  my  chairman 'arid*  nij^  col- 
leagues on  this  subcommittee.  W^  tenS  to^be  ven^  pdrechial— if  we 
doivt  take  care  of  our  districts,  I  don't  think*  anybodj^  else  will,  and 
we  know  thfeVvalue^f  ag^research.^  ^  '        s  '  • 

What  Pam*  wdrtifed  abotit  are  those  folks  vho  sit  on. the  domestic 
coilncil  and  maKfe  these^ policy  decisions  whei'e  we  seem  to  end  lip 
in  a  ditch  all  the  time,  and  I  am  wondering'if  there  is  rome^way  we 
can  bring  these  collefctive  reports  and  wi^ddni,  and  expertise,  and 
options,  ifjyou  will;  iib  the  attention  of  those  people.  ^ 

I  don\worry  so  mu6h  aboUt  what  we  do,  ak  what -We  ddh^t  do. 
We  have ''some  very  fine  i>eople  here  who  can^sho^  us  that  we  have 
bevii.dowh  tiii^road  befdre-^t  dcJesVhot  pay  out.  And  I  don't  bare 
whetK6r.you  are  talking  about  »trad6  or  an  investment,  in  afe  re-^ 
search^  or* more  mohisys  for  biotech.  I  was  not  aware  that  the  fiui?6-' 
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pean  Common  Market  had  now  designated,  $172  million,  or  what  is 
rt? 

Mr.  Jordan.  134. 

Mr.  Roberts.  All  right.  Now,  if  we  are  gouig  tci  compete  in  that 
area,  and  you  know,  we  are  going  to  have  the  kind  of  markets'  that 
we  have  to  have,  and  the  kind  of  product,  we  are  going  to  have  to 
make  that  investment. 

The  chairman  made  a  very  noble  effort  on.  the  floor  of  the  House. 
But  during  these  budget  considerations,  we  have  some  problems 
that  way. 

Can  you  tiiink  of  a  vehicle,  a  polic^onaking  vehicle?  There  is  an 
effort  in  my  State  for  sort  of  a  Feder^al  Reiserve  Board  of  Agricul- 
ture, if  you  will.  I  am  really  not  for  that,  but  at  least  when  we  are 
making  these  decisions  oh  a  policy  standpoint,  we  should,  have 
somehSdy  that  says,  9tbp,  wait  a  minute,  let's  consider  these  kind 
of  things— rwhether  it  be  soil  conservationi  or  whatever.  . 

From  :an  administrative  standpoint,  dp  j^u  have  any  advice 
there?  I  know  that  is  asking  you  to  tread  on  tUtt  ice. 

Mr.  Bentley.  No;,  J  would  be  pleased  to  wisjver  that  but  in  a  very 
limited  way,  and  perhaps  in  what  is  a  too  cbhseryativ^  way,  ^ 

Yes,  I  have  a  great  deal  of  confidence*  in  talking  in  two  ^or♦  three 
areas.  One  is  that  within  the  scientific  apparatus  of  this  count^^I 
am  talking  about  the,Academy  and  the  Kationall^esearch  Council, 
OSTP— I  think  there  is  a  growing  appreciatipn*of  the  role  .of  a^i^ 
cultural  science  and  the.  importance  of  agricMtural^  sciences  to  the 
competitiveness  of  the  agnculturaT  industry!  That  Jias  been  ttiere 
all  the  time,  I  don't  mean  it  is  hew.  But  I  think  there  are  renewed 
efforts  here.  I  believe  that  we  have  used  discussion  of  l)ibtechnolQgy 
to  do  it,  but  I  believe  that  our  administration— -^he  Secretary  and 
others  of  us— have  talked  to  these  people.  We  have  gotten  some 
new  appreciation,  not'  a  new  thing,  but  we  have  made  progress 
there.  ^  5» 

The  other  area  , is  that.  I  believe  agriculture  itself  has  aii.opportu-, 
nity  t6  relate  the  dy;namicS'and  wellness,  of  its  ind^stiy  Jto  the  scV 
ence  and  education  part.  We  have  done  that  in  the  piast  and  a, 
great  dealj  ,  ^ . 

I  was  heartened,»for  example,  tq  notice  .that  the  New  York  Times 
recently  had  a  front  pa^e  article  »talkihflf|iliout  th^e.  changes  ^ahd  di- 
rections of  the  research  taking  *at  Belts^le,  and  saying  here  isr 
something  that  they  thought  would  contribute  to  it^  ' ' 

So^we  have  got  to  get  it  tb-the  genef^  public  and  a  little  broader 
understanding  ofrthe  area.       .  *  . 

I  suppose  I  am  reflecting  a  bias  here,  the  .concerns  over  m'  fketa 
and  trade,  and  so  forth^  are  kind  ^of.  headline  issues  every  day. 
Whereas,  talking  about  science,  for  example,  these  cloned^  calves 
from  Colorado  might  be  gee  ^yhiz-type  things  but  it  doesn't  re^JFy 
seem  to  relate  in  the  minds  of  people  that  .that  is  the-techhology. 

Mr.  Roberts.  Well,  it  should,  and  that  is  the  whole 

Mr.  Beniw.  That  is  what  !  thinfc)Ye  have  to  do  a  harder  job  on. 

Mr.  Roberts.  3ee-^that  is*  the  payoff  dpwn*the  road.  We  are^^ 
reactionary  here,  we  are  a  frontbumer  toWn^  and  you  are  trfking 
about  things  on  the  bafc)cburher  that'  vidll  be  frontbumer  and  wm 
affect  that  cost  price  squeeze  that^we  are  going  through,  bulj  we 
can't  seem  to  recognize  that. 
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Mr.  B^TLEY.  That  is  why  I  .think,  if  I  may  add  to  that,  that  I 
was  pleased  that  there  would  be  an  opportuiiity,  af  least  in  the  ad- 
ministrative side,  to  bring  the  concerns  of  science  into  the  early 
(Uscu^iQns,  at  least,  oh.  the  .administration's  consideration  for  t^e 
1985  farm  bilL  I  think  that  is  an  important  thing. 

How  far  this  goes,  T  don't,  know,  biit  I  start  eveiything  wjth  an 
optimistic  attitude. 

Mr.  Eob'erts.  We  will  try  to  tote; the  bucket  as  far  as  we  can  and 
sincerely  hope  that  it  doesn'*;  have  iany  Jioles  iii  it. 

Dr.  Jordan,  you  say  a  net  loss  of  15  percent  of  people  that  we 
need  in  the  professional  ranks,  on  page  7  of  ypur  statement.  Yes- 
terday, in  trying  to  pull  teeth  froni.  a  witness,  I  tried  to, head  down 
the  road  that  .we  need  to  get  more  support  from  industry,  to  let 
people,  who  graduate  and.  see  a  profit  potential  in  one  pasture,  to  go 
into  industry ,;but  then  come  in  through  the  back  door  *and.  contin- 
ue their  education,  if  you  will. 

Is  that  a  viable,  say,  alternative,  or  am  I  just  hoping^  for  things 
that  aren't  going  to  happen? 

Mr.  Jordan.  No;  I  think  it  is  liot  only  viable,  I  think  what  .we 
really  have  to  say  is  that  there  are  many  accesa^  doors  to.  knowl- 
edge, and  it  is  kiiowledge  that  we  are  really  about,  hot  degrees  and 
not  anything  else  particularly,  but  knowledge,  per  se,  and  there  are 
several  routes  to  it.  .  . 

!  think  the  knowledgeable  farmer  and  rancher,  and  the  infoi'ma- 
tion  delivered  to  that  person,  is  the  key  tha^  makes  America  the 
envy  of  the  world  in  food  fiber  and  forest  productivity. 

Mr.  Roberts.  Dr.  Greenwood,  we  had  some  witnesses  here  sever- 
al days  ago  who  predicted  a  golden  age  for  agriculture,  that  hope- 
fully some  of  these  macro  kind  of  effects  will  even  out,  and  that  all 
of  the  things  that  have  been  going  wrong  can't  continue  to  go 
wfbng,  unless  you  believe  in  Mtjrphy's  law-rand  my  producers  are 
about  ready  to  believe  in  that,  and  I  hope  they  don't  call  it  Roberts 
law,  [Laughter.] 

At  any  rate,  one  segment  of  that  golden*  age  is  computer  tecl^nol- 
ogy,  aind  I  have  a  series  6f  questions  I  would  Jike  to  ask  you,  and,, I 
will  try  to  make  them  brief.  . 

Is  computer  technology  being  accepted  by  the  producer  in  your 
experience  with  Extension?  And  if  no,,  why  not? 

Ms.  Greenwood.  In  response  to'  your  question,  I  will  make  some 
comments  and  then  my  associate  administrator,  Dencil  Clegg,  who 
cochairs  ah  ES  ECOP  committc.'e  Jookirig  at  the  whole  jnatter  of 
electronic  technology  is  here, 

Mr,  EoBERTS.  Yes. 

Ms.  Greenwood.  We  do  find  producers  accepting  computers,  and 
their  use;  we  find  a  great  interest  on  the  part  of  producers  iii 
trying  to,  learn  more  about  how  they  to  use  them. 

The  whole  area  of  ,declronic  technology  has  tremendous  poten- 
tial in  aiding  us  in  the  transmission  o|^  information^ and  can, help  us 
modernize  our  system.      »  , 

With  those  brief  comrhents,  Mr,  Clegjg,  are  ydti  ready  to  respond? 

Mr.  Clegg.  Yes;  we  h^ve  had  a  series  of  s^iidy  groups  at'  work. 
One  is  a  jeport  that  was  produced  in  1982.  This  report  is  our.^refer- 
ence  point.  Another,  group  studying  this  iss.ue  right  now. 
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In  terms  of  adoption,  Paul  Yarborough  at  Cornell  UniversityMias 
studies  under  way  both  in  Iowa  and  New  York.  If  Is  a  linear  type 
of  r^arch  and  he  is  finding  simUar  rates  of  adoption  in  both 
States.  We  probably  ought  to  have'  some  work  in  the  Soutfi  and 
maybe  the  West.  But  usage  is  correlated  very  much  with  education, 
income,  use  of  computers— off  the  farm  in  their  educational  effort 
in  schools  and  colleges  and  tlieir  level  of  management  expertise. 

These  studies  would' indicate  by  the  year  1990,  perhaps,  85  per- 
cent of  the  farmers  would  be  adopting  this  technology, 

Mr.  Roberts.  Yes. 

Mr.  Clegg.  The  guidance  to  extension— the  guidance  to  the  re- 
search conmiiinity— you  have  a  little  time,  you  need  to  get  your  act 
together  because  people  are  using  electronic  technology. 

Mr.  Roberts.  We  had  a  witness  yesterday  that  indicated  with  40 
subscribers  his  main  problem  was  the  software  .that  was  available 
to  that  farm  family. 

I  guess  my  next  question  would  be,  is  Extension  called  ulphoh  for 
advice  as  to  what  software  packages  are  appropriate?        ^  ' 

Mr.  Clegg.  Yes;  very  much  so.  ' 

Mr.  Roberts.  OK,  do  you  have  the  necessary  expertise  in  the 
computer  field,  do  you  feel,  out  in  the  field,  say,  with  your  people? 

Let  m'e  indicate  where  I  am  headed.  We  nave  the  CFTC  now 
going  out  in  the  field— with  a  good  friend  of  mine  named  Heine- 
mann  who  happens  to  be  a  Commissioner  on  the  CFTC.  He  says 
that  ag  options  are  the  way  that  many  farmers 'can  hedge  in  this 
kind  of  a  market  that  we  are  experiencing.  Thei-e  is  a  lot  of  opposi- 
tion to  that. 

Personally,  I  think  if  more  producers  had  the  so|lware  packages 
and  underctood  it  fully,  as  you  say,  in  terms  of  education,  income, 
so  on  and  so  forth,  they  could  be  on  the  crest  of  a  wave  pf  .at  least 
that  will  keep  them  in  business  until  this  goiden  age  occurs,  when- 
ever that  happens. 

Are  you  up  to  sjpeed  with  that  kind  of  a  need? 

Mr.  Clegg.  I  thmk  th^re  are  institutions  that  are  up  to  speedj  in 
fact,  in  the  leadership  role  in  this  area,  virorking 'with  ^he  private 
sector  as  well  as  with  the  research  community  and  their  colleagues 
across  the  country.  '    ^  "  ^ 

We  have  the  Computer  Institute  in  Wisconsin  in  the  north-cen- 
tral region,  a  brandriew  institute  in  the  Northeast  at  Ferin  State. 
The  southern  region  ha^  a  coordinating  effort  uri(ierw.ay  working 
among  the  institutions;  in  the  West  a  number  of  States  riow  have  a 
computer  in  each  of  the  counties.  A  year  ago,  I  thmk  we  had  micro- 
processors in  three  or  four  States.  Today  at  leait  15  States  have 
this  equipment  in  each  county.  *  * 

We  have  a  survey  under  way— Florida  which,  should  be  complet- 
ed shortly  which  will  be  a  summary  of  the  jdnds  of  Computer  soft- 
ware you  are  talking  about.  Solme  of  the  softw^ire  probabfy  heeds  to 
be  evaluated,  indexed,  documented,  and  will  be  out  of  dsite  shortly. 
But  there  is  a  lot  of  activity,  we  just  need' to  coordinate  some  of  our 
efforts  better  and  improve  communication  among  institutions. 

Mr.  Roberts.  Let  hup  be  the  "deyiPs  advocate  again— and'  pardon 
me  for  interrupting— but  should  extension  be  involved  in  this  oy 
should  this  be  left  to  the  private  sector?  Are  you  in  a  competitive 
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field  here  with  the  private  sector  in  regards  to  sharing  this  infor- 
mation? ♦  , 

Mr.  Clegg.  I  would  say  in  a  cooperative  effort,  very  much  so. 

Mr.  Roberts.  That  was  the  proper  answer,  by  the  way.  [Laugh- 
ter.] 

You  have  talked  about  Florida  and  you  have  talked  about  Wis- 
cqnsin  and  various  States.  Is  ^  each  State  really  headed  on  its  own 
program  or  is  there. a  guidance  from  :a  national  level  as  to  how  we 
can  get  this  all  coordinated? 

•Mr.  CiiEGG.  There  is  some  guidance.  I  think  there  is  a  tremen- 
dous amount  of  coordination  and  communication.  That- is  why^ 
these  instituted  were  .established,  is  to  provide  some  mechanisms 
for  the  avoidance  of  duplication,  and  .to  strengthen  the  overall 
effort.  ^       '  ^  r 

Ms.  Greenwood.  There  is  an  opportunity  .for  improvement  in, 
that^  area.  That  is  one  of  the  things  that  this  task  force  is  looking^ 
at— increased  mechanisms,  and- ways  in  which  we  can  increase  col- 
laboration across  State  lines,'et  cetera. . 

Mr.  Roberts.  Let  the  record  show,-  Mr.  Chairman,  that  I  am  ex- 
tremely interested  in  this  tbpic  and  I  have  asked  ,  seme  t  questions 
that  I  think  the  subcommittee  lias  already  had  the  ^advantage  of 
excellent  testimony.  ^  • 

^  But  yesterday  we  had  a  question  of  whether^  there- waia  competi- 
tion with^  a  local  computer  .information  ^service,  in^  the  State  of 
Maryland  through  the  extension  department  and  then  .also  wheth- 
er there  was  comi>etition  with  a  national  ^service.  .  *  . 

I  view  it  much  in  the  same  fashion,  being  an  old  newspaperman, 
I  view  it  much  in  the  same  fashion  as  your  networks^' and  your 
local  radio  station,  your  daily  newspapers,  your  national  newspa- 
pers, and  there  is  always  a  need  for  that  local  daily  newspaper,  or 
say  weekly  newspaper.  And  they  can  pertain»to,  say,,  in  »my  coun- 
try, the  High.  Plains,  iand  the  special  needs  that  we^have,  and  the 
Extension  office  is  there.  'I. 

I  credit  you  with  being  the  primary  moving;  force  behind  this, 
and  I  would  hope  that  y{e  could  do  this  vrith  the  private  sector  in  a 
cooperative  effort.  If  there  is  anything  that  is  really  going  to  enable 
the  producers  in  my- country  to  at  least  hang^on  and  stay  in  b'uisi- 
ness,  to  benefit  from  thisl  golden  age  of  agriculture  and  all  of  thisi 
research  that  you  are  talking  about,  it  is  education.  And  I.foresee 
that  this  is  the  method  that  it  is  going  to  get  done,  or^it  won't  be 
done. 

Thank,  you,  Mr.  Chairman. 

Mr.  Brown:  If  I  may  comment  on  that  point,  there  is  a  very 
widespread  concern  about  the  quality  .and  availability  of  software 
that  goes  far  beyond  this  committee.  There  is  actually  legislation 
before  two  or  three  other  committees  of  the  Congress  dealmg  with 
this  software  iprobletn,  and  proposing  standard  setting,  regulation, 
and  a  lot  .  of  thin^  of  that  sort,  which  will  impact  cn^  agriculture, 
obviously.  But  it  indicates  the  rapidity  with  which.. this  issue  has 
become  a  fairly  substantial  priority  in  .many  areas  of 'our  society. 

I  think  agriculture  has  Che  opportunity  to  be  in  a  leading  role 
here  primarily  because  of  the  close  links  .that  exist  between  the  re- 
search community  and  the  user  community  through  the  extension 
system. 
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I  would  suggest  that  this  is  something  that  is  worthy  of  close" 
study  by  the  agricultural  system  and  can  help  to  set  the  standards 
for  other  sectors  in  ihe  economy  as^^ell.  *  ' 

Mr.  Olin.        *  .  ^ 

Mr.  OuN.  Thank  you,  Mr.  Chairman.  I  just  have  questions  in  two^ 
areas.  .  •      i  1  * 

'Before  I  ask  them,  I  would  lilie  to*  complifaient  the  panel.  The 
presentations  were  extremely  interesting  and  constructive.  ' 

I  just  want  to  observe  that  over  this  series  of  hearings,  I  have  not 
attended  every  minute  cf  every  one,  but  it  seems  to  me  that  one  of 
the  main  prevailing  themes  was  from  the  educators  and  "others 
that<came  here,  that  they  were  very  worried  about  the  fact  that -we 
are -not  attracting  enough  technical  talent  either  to  the  colleges  or 
graduating  them,  or  they  don't  go  on  to  graduate  work  sufficiently 
to  meet  the  perceived  needs  of  the  agricultural  segment  of  the 
economy.  ' 

That  is,  of  course,  surprising,  in  that  the^  quality  of  the  technical 
work  going  on  is  just  as  high-tech  as  anything' you  can  imagine 
that  some  of  it  doesn't  involve  microcircuite  but  in. the  bibtech  area 
you  probably  have  even  more  on'  the  forefront « of  technology  than 
even.the  seiniconductor  people  are,/the.  value  i^  extremely  high.  - 

I  am  just  wondering,, Dr.  Bentley,  or  anybody ^dse  that  wants  to 
comment,  how  tio  you  assess  the  degree  of  seriousness^  of  this  prob- 
lem of  not  enough,  talent  coming  along?  Is  it  serious  or  do  you 
think  that  the*  natural  course  of  events  of  the  values  being  pro- 
duced will  finally  correfd;  the  problem  before*  we  find  ourselves' fell- 
ingjiehind? 

Then,  what  do  you  sec  your  role  in  this  problem,  assuming  you 
think  it  is  a  problem?  Are  you  proposing  to  try  to  do  something 
about  it,'Or  encourage  us  to  do  something  about  it?  ^ 

Mr.' Bentley.  Thankryou,  Mr.  Olin,  for  the  question. 

I  guess  I  view  the  situation  in  .this  light  perhaps  a  little  different- 
ly than  some,  but  I  think  it  is  a  serious  problem,  but  would  add  an 
important  problem  that  heeds  the  consideration.  I  don't  think  we 
take  this  as  a  crisis  situation  at  the  whole,  the*  system  is  falling 
apart,  that  there  aren't-good  people  and,  therefore,  I  can  explain  in 

Eart  why  the  .progress  is  being  made— but  we.  are  seeing  a  trend" 
ere  that  bothers  us.     .  ,  r  • 

Perhaps -we  are  conditioned  a  bit  by.T)rior  experiences  when  we, 
as  administrators  in  universities,  we  always,  felt  it  was  difficidt  to 
attract  the  kind  of  students  we  had  into  agriculture  because  of  a 
number  of  things:  traditional  patterns  of  views,  what  agriculture  is; 
the  failure  of  our  society  as  a  whole;  to'see  the  agricultural' 'scienc- 
es as  a  profession,  say>  uncomparable  with  other  scientific  activi^ 
ties*  *  .  , 

But  v/eneed  not  bewail  that  what  is^past,  what  we  should  do  is 
think  about  the  future:  So  I  think  that,  yes,  ifc'^is  a  responsibility 
that  we  have,  and  that  Intake  as  one  of  the  mcgor  concerns  we  have 
along  with  research  and  extension  activities. 

Now,  what  could  be  done?  I  made  reference  to  the  Secretary's 
challenge  forum  in  which  we  discussed  the  research  needs,  and 
here  we  tried  to  bring  in  industry  so  that  we  renewed' the  interest, 
not  necessarily- start  it,  but  renewed  the  interest  and  emphasized 
the  impoiiance  of  an  initiative. 
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I  think  the  next  thing'  that  educators  will  say  is,  th^t  throiigh 
our  secondary  school  system,  we  are  not  doing  the  kind  of  job  we 
should  to  attract  the  attention  and  potential  and  excitement  about 
the  many  areas.  For  example,  biological  sciences  as  a*  whole  is  ex- 
periencing this  dropoff  in  student  numbers. 

We  must  consider  the  impact/6f  developments  in  mote  glamour- 
ous, areas  as  ^computer  technology.  Look  at  the  televisipn  and  you 
can  see  what  kind  of  a  b()mbardment  the  you  ng^persoii^yotili  Have 
each  day  of  a  career  opportunity  and  excitement  there  is  iii*  connec- 
tion with  this.  Yet,  going  back  to  some  of  the  more  traditional  pro- 
graims  such  as  agriculture  is  probably  not  as  easy  ^to  dramatize  an^ 
get.attention  to  it. ,  .    ^      .  \>   «  .v 

So  we  think  we  heed  to  do  more  work  to  interest  young  people 
and  tejl  them  about  careers  in  a^culture  to  young  people.  That  is 
the  reason  we  are  behind  ah  effort— the  Secretary  has  initiatedr- 
called  Ag  in  the  classroom..  The  goal  of  this  progrm  is^to  faniilarize. 
more  young  people  witli  agriculturals'  role  in  our  econprny^and  of 
its  importance  to  our  soqety.' One  avenue  is  to. get  more  (iixforma- 
tion  about^agriciilture  into  curriculum  materials  at  the  elementary 
and  secondary  levels. 

I  notice  the  State- of  Iowa  jiist  announced^that  they  felt  that  80 
percent  of  the  scl^ools  in  Iowa  will  have  some  reference  to  agricul-' 
tural  activities  in  the  elementary  and  secondary  programs  of  their 
schools.        '  .  '  ^ 

If  you  get  the  student  thinking  about  that  as  an  opportuiiity,' 
then  they  com^e  to  the  career  choice  -  in- teims  of  college,  if  that,  is 
the  route  they  are'  going  to,  they  will  consider  that  as  an  area. 

A  few  years  ago,  in  the  merit  scholarship  program,  the  statement 
that  was  made  about  career  opportunities  in  this  big  book,  if  you 
have  seen  it-^rit  tells  about  careers,  that  sfudeiits  can  buy  for  spnie 
$10  or  so,  to  hi^lp  them  in  pl^^hing^  and  tKeh:  guidance  and  counsel- 
ing.   '     '       '     A.'  *    *  ^    .  1  / "  . 

ThQ  reference  w6\^a  ibe  tliat  the  opportunities  are/in  fahking 
and  ranching.  I  think  that  was  the  total  stat^ineii^  abqut^car^rq  in 
agriculture.  ^  ;         ,  / ' 

Now,  ho  one  suggests     that  that  we  want  to  downgrade  th^^  op- 
portiiniiies  or  cai:^x^  in  farming  and  ranching^  but  .there  is  a 
whole  series  of, otheir  careers  tliat  don't  seem, to  be  rela^  to  the^ 
agricultural<,questi9n,  the  whole  n^atter  of  the  foodT^rocessing  jobs 
that  IS  related,  the  matter  of  regulation. 

And  whei\.W6  talk  about  som^  of  the  questions  >^that  aice  coping 
up  concerning  biotechnology  regulation,,  it  requires  a  tremendous 
knowledge  of  science  to  comie  up  with  judgments  here.  We  think  we 
can  do  something  there.  v  •  * 

There^is  also;a  question  that  our  society  and  coimtry/hasito  face, 
is  that  we,  by  traditional  reasons  or  for  a  combination  of  develop- 
ments, value  various  careers  in  different  v^ays,  apparently,,  in 
terms  of  salaries  and  so  on.  Traditionally,  agriculture  research  sal- 
aries^ agricultural  teachers^  extension  workers,  have  not  been'  paid 
the.  same  kind  of  salme^  that  someone  might^^do  in  what  we  con- 
sider—and we  ate  biased,  of  course — careers  that  are  comparable, 
and  we  think  that  that  is  going  to  change.  * 
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The  interesting  thing  is  that  the  biotechnology  is, changing  that 
in  universities  more  than  anything  that  I  have  experienced  m  my 
career— and  I  was  25  years  in  that  Icind  of  work. 

Mr.  Oun!  I  ni\ist  say,  Dr.  Bentley,  that  one,  probably  of  all  of 
them,  gets  corrected  if  the  supply  is  very  short  and  the  value  is 
perceived  to  be  l^igh,  the  salary  question  will  disappear  rather  rap- 
idly. '  ,  , 

Mr.  BentiIey.  It  is  beginning  to  happen,  and  I  think  that  is  jSne,  I 
thiflk  tl^t  will  help  m  the  career. ' 

So  there  will  be  a  combination  of  things  that  will  .take  care  of  it. 
Then  we  haye  to  attract  more  peopljj,  perhaps,  that  are  in  other 
areas  of  science  We,  in  agriculture,  have  £o  reach  out,  arid  they; 
have  to  reach  out  perhaps  into  these  careers,  ap.d  I  think  £Krdugn*' 
those  combination  of  events.  I  am  an  opfimis't. 

Mn  OuN;  I  certainly  woiild  encourage  yot,  t6  show  as  much  lead- 
ership^aiJ'you  can.  You  aire  vdry  well  positionefd  to  help  the  States 
and  others  do  the  right  kind  bf  promptional'  activities  hiere  which 
will  rais6  the  general  public  coricept  of  thef  valiie  of  this  work.' 

I  would  like  to  &sk  one.  (Question  of  Dr.  Shea.  I  didn't  expect  that 
he  would  be  here  today  but  since  you  are  her^,  let  me^bend  your 
ear.  •  ,  i. 

^  I  happen  to  be^becoming  rapidly  more  of 'an  expert  than*  I  would 
like- to  .be  on  forest  management  practices,  having  lots^of  forest  in 
my  district,  and  lots  of^people  that  . don't  like  the  managements  that 
is,  not  the  people,  but  the  management  plan  an4  the  way  it  is 
being  carried  out.  ■  ^        '   ;  .  *  ^ 

/Then  I  keep  reading  abciut  the.problemsrthat  forests  are  having, 
and  thQ  most  recently-I.guess  iWe  have  heard  that^the  forests  are^ 
not  growing  as  fast  anymore,  some  sizable  amount— J  don't  know 
what  it  is.  ,  r 

I  woulij  be  interested  in  comments;that  you  may  have  as  to  what 
work  is.goirig  ,on  in  your  activitv  with  i^egard  to  this  question,  of  the  • 
broad'health  of  the  forests.  And  there'is  more  on  that  in  the  Piacif'?;. 
ic  management  practiqes^  but  they  tepd-to^^gp  Jt*)get^Qr^ 

Have  we  g;ot,  i^  ybiir  vieWj,  a  crisis  here  \t^e  ought  to  be^  doing 
more  about  sooner?  *  , 

Mr.  Shea.  Let  me  comment  on  that^  I.  am  .pleased  to  havewal 

Suestion*  I  happen- to,  in  addition  to  my  dutiefif^as^Associafe  Deputy 
Ihief  for  Research,  I  also  serve  on  the  InteVageiicyTask  Force,  for 
the  Nationisd  Acid  Ibrecipitation*  Assessment  Program;  m  one  of  the 
deputy  joint  co-chairmen.  I  might  say  that  Dir.  Beritljsy  is  cdso  onft  of^ 
the  cochairs  of  that  particular  group.       •  * 

Re^aVdinlf  th^  general  decline  that  wie -read  about  in  the  ne\<r8p'a- 
pers  m  forests,  work  has  gone  forward~it  is  still  in  a  preliminary 
way.  But,  lookingiat  increment  cores  from  treesrand'lookingiat  our  . 
forest  survey  data  from  the  Forest  Service,  the  evidence  ^suggests 
that  there  has 'been  a  decrease  in  the.  diameter  growth  of  tr^^ 
through  the  Piedmont  plateau  area  and  certain  pai^s  of  the;  North-* 
eastern  United  States.-  -  : 

At  this  point  in  time,  it.  is  very  unclear  as  to.  cause^ffefct  rela- 
tionships. avYhethep' this  is  due  to  atmospheric  pollutants  such  as 
SQt'jor  the  nitrogen  oxid^  from  internal,  combilstion  enrin^,  from 
lead,  or  -what,,  th^ire  is  a  great  deal, of  uncertainty- both  jhere  and 
abroad.  *       .r.^  .  .  "r  j^;.        <  >  . 
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Then  confounding  those  sorts  of  things,  the  ratmospheric  pdllufc- 
ants  there  are  of  course  the  questions*  of  drought,  sudden  depres- 
sions in  temperature,  insects,  diseases,  and  sp^oh.  At  this /point  in 
time,  I  think  it  is  very  xinclear  asvto^a  particuliar  cause  of  what  is 
an  apparent  decline.  And  from  further  analysis  of  Jhe  data,  should 
tibis  aecline  be  substantiated,  why,  J  guess  I 'would  ,feel  iii  aU  proba-* 
biUty  wer.will  flndtmultiple  causes,  that  there  will  be  sc^veral  things 
interacting  together  that  can  have  an>eff(^  on  the.  fprest. 

Now,  as  part  of  fhe  National  Acid  Predpitatipii  Assessnie  Pro^ 
gram  we,  along  with  several  other  agencies,  are  h^vily  involved  in 
studies  of  terrestrial  effects  on  forests  and  in  paiiicmar  on  crops 
and  watersheds.  In  the  President's  1985  ^udgtd.,  there,  is  somemiat 
over  $9  million' proposed  for  additional, research  in  this  area.  Cur- 
rently, LbeUeve.the^figure  is  around  $4.4iinillion  that  is  being  ex- 
pended in  JisciEd  year49.94.  *  . 

Mr.  OuN.^  Could*  you^  sp^  ^up  getting  the  better  te<;hnical  an- 
swers toithis  problem  if  you  had  niore  resources?.  .  ^ 

Mn  Shea.  Of  course,^  our  research  people  ,  always  tell  us  they 
could  use  more  resources!  Some  of  the  actiyitie^^  I  think,  could  be 
speeded  up.  Like  many  oftthe*bibl(^cal  phenomena,  tihough,  it  is  a 
matter  of  time.  One  has  to  pass*through  a  certain.period  of  time  in 
order  to  arrive  at  rather  definitive, answers^.  But' most  research  en-^ 
deavors  could  be  hastened.  i       ,  ,    «  - 

At  the  present  time,  in^  addition  to  the  Federal  agencies,  'there 
are  a  number  ot  universities  involved — and  I  might  also*say  that 
private  industry,  through  ttie  Electric  Power  Research  Institute,  is 
a  major  peribirmer  in  the  overall  national  research  progr^. 

We  are  also  working  vew  closely  with  our  Europeanvcolleagues 
in  the  Federal  Republic  of  Germanjr  and  elsewhere,  in  exchange  of 
^ientists  and  exchange  of , data  and  information. 

Mr.  Gun.  Thank  you  very  much.  I  would  like  to  not  take  any 
more  time.  Thank  you,  Mr,  Chairman,  ^ 

Mr.  Brown.  Mr.  .Gunderson. 

Mr.  GyNDERSON.  Thank  you^  Mr.  Chairman. 

Panel  members,  as  I  sit  here  and  listen  to  everything  that  has  , 
been  said,  there  is  no  question,  I  have  to  agree  with.,iny  colleague, 
there  is  a  lot  of  information.  . 

My  one  concern  would  be  that  as  I  look  at  all  of  .the  hearings 
that  we  have  had  in  this,  issue  and  as  I  listened  to  everybody  uv 
this  room,  I  sort  of  get  the  feeling  that  it  is,  should  we.  say,  paper 
shuffling  between  researcher  talking  to  researcher,  scientist  talk- 
ing to  scientist,  each  telling  each  other  how  important  they  both 
are. 

I  look  at  thr.  Bentley's  statement  and  he  quotes  Ralph  Hardy  in 
his  statement  before  this  committee  where  he  said,  U.S.  agriculture 
production  and  input  industries  will  need  to  ^compete  in  a  more 
rapidly  changing  world  environment  several  factors:  people,  train- 
ing, funding,  facilities,  programs^  technology,  transfer  and  account- 
ability, are  identified  as  key  to  providing  a  sti^ong  base  of  science 
and  technology,  and  he  go^  on. 

I  think  there  is  something  glaringly  missing— that  is  public  sup- 
port. It  just  s^ms  to  nie  that  while  many  of  you  have  referenced 
this  idea  of  education  and  letting  the  public  know  what  is  going  on 
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out  there  J  Tarn  not  sute  I  could  speak  as  affirmatively  for  my  con- 
stituents M  Mrr  Robterts-does  for  hiiP.  -  * 

<If  r  were  to  go  bdck  tdday  and  show  them  the  USDA  budget  in 
total  and'  6ay;'if  you  were'gbing  to  make  cuts,  where-  would  yoii'f 
niake  cuts?^I  ih'twt  honestly  tell  6ne  of  the  big  areas^that^the)r 
would' cut  is^  research;  That  may  ba8ho*^«whted'On  their  part.  I  am 
not  necessarily  aefending-  their^positioh  *,uw  I*am  spying  >that  that 
is,  I  am  quite  confident,  where  they  >y6uld  conie  from.  Because  they 
do  hot  understand  the  heed  foif  reseai^eh  or  that  they  have  neces- 
sarily received  all-that^many- benefits.  *  '  . 
'  Frankly,  we  - wbuldn't  b6  all  that  disappointed  in  Wisconsin  if 
some  of  Pat  I^oberts'  wheiat  crop  had  not  tarhfed  but.  Because  iif  we 
had  a  little  less  wheat  Hnd  k'little^less  com,  arid  a  feW  more  insects 
hdd  eaten  a  little  bit  of  that,  and  it  wasn't  so.bountiful  and  produc- 
tive, probably  we  would  have,  better  prices  iff-Wisconsih.*'     .  • 

So  I  think  that  if  I  were^  to  get  my  farmers  together  'ah\i  they 
were  to  get  a  little,  bit  cynical"  but  a  little^bit  honest  afe^the  same- 
time,  they  would  say  probably 'rm^arclH- and  productivity' that  is 
about  fourth  has  caused  sonie^of  the  problem' 'thsit  face»t6day. 

I  guess  I  think%e  are  on^^tf  dangerotl6*  course  Unless- we  get  that 
public  support  because,  otherwise,  nothing  else  matters.  And  all*  of 
a-  sudden,"  the  worse-  thing  that  you  want  to  do  is  ^be  halfi^a^^ 
through  in  the  breakthrough  and  development  of  some  particular^ 
scientific  thought  and  have  it  cut  off  at  the  knees.  And  I  think  you 
run  that  risk.      t      ^  »      ; . 

I  don't  say  fhat  to  be  nasty  or  to  be  antagonistic,  I  say  that  more 
to  be  honest  and  helpful.  *  i^^..  . 

Does  anybody  have  any  response  to  that? 

Mr.  Bentlev.  Being  an  academic,  I  can  respond  perhaps- in^ 
length  80  I  have  to  be  careful  so  that  r  don't  respond  too  long,  Lam- 
glad  to.      ^  '  '  .  ' 

l^t  me  start  out  by  saying  that  it  doesn't  matter  whether  USDA^ 
or  the  land-grant  university  ha^  trouble,  whether  *it  is  society  that 
has  trouble,  and  whether  American  agricultural  industry  has  trou- 
ble. ' 

This  is  not  an  unusual  kind  of  a  dilemma  we  face.  Most  countries 
of  the  world,  including  this  one,  believes  ^hat  education  of  the  elec- 
torate^ and  education  m  general  ia  good  for  ri  feociety  if  iHs  going  to 
succeed,  and  it  is  gomg  to  have  equity,  arid  do  all  of  the  things  that 
a  society  should  do.  Yet,  it  is  not  uncommon  to  have  a  difficulty  to 
get  schciol  money,  money  passed  for  taxes  for' schools  and  educa- 
tion. That  has  been  the  histoiy  of  society. 

I  happen  to  be  a  University  of  Wisconsin  graduate,  and  the  State 
of  Wisconsin  probably  has  more,  direct  relationship  to  its  industry 
and  research  it  has  done  at-the  University  of  Wisconsin  and  other 
universities  that  they  benefif,.and  the  USDA,  as  any  State. 

I  would' agree  with  your  question,  you  cah  still  get  to  the  same 
thing.  So  that,  then,  says  we  have,  I  think,  a  broad  issue> 

Now,  when  you  say,  is  there  public  siipport?  It  depends  upon 
where  you  go.  For  example,  the  comrnodity  groups^that  Sve  talk  to, 
the  representatives  that  farmers  and  ranchers  and  agribusin^  or- 
ganizations have  here  in  Washington  or  around  in  our  StabM,  are 
talking  to  us  about  the  need  for  more  research  all  the*time. 
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Our  pressure  is  now  to  get  enough  funds  to  mefet  the  needs  that 
people  raise.  So,  that  is  one  indication  of  it. 

There  is  another  indication  in  terms  of  the  opportunities  in  sci- 
ence and  when  one  knows  that  it  would  be  possible,  for  example,  to 
modify  a  plant  so<that  you  might  take  less  cost,  a  lower  cost  y/ay  of 
getting  nitrogpn  to  a  plant,  you  know  the  benefits  to  the  economy 
of  that  and  to  the  future. 

So  one  has>  to  talk  about  these  in  long-term  and  realizing  it  is 
very  difficult  sometimes  to  ^ell  long-term  ideas.  ji 

1  have  been  around  long  enough,  and  gone  through  enough 
cycles,  to  hear  farmers  object,  for  example,  to  hybridization  in 
hogs,  as  cross-breeding  in  hogs.  I  remember  very  well  the  argument 
in  the  State  of  Minnesota  where  the  man  who  mitroduced. that  from, 
the  Minnesota— they  annoimced  his.  premature  death  and  put  a. 
black  frame  around  it  in  front  of  one  of  the  breed  association  news- 
papers. It  hurt  that  man  so  badly,  he  eventually  died  through  de- 
pression. 

Today,  90  percent,  or  more^of  all  commercial  hogs  are  produced 
through  hybridization  because  they  increased  |;he  rate  of  grain  and 
peat  efficiency.  The  smne  thing  has  happened Jn  poultry,  the  same 
thing  has  happened  in  milk  production,  m  forage,  and  crop  producr 
tion.  , 

So,  if  those  values  have  something  to  do  with  the,  competitiveness 
of  agriculture  in  the  future,  and  I  think  absolutely  they  will,  then 
that  is  important. 

So,  we  have  the  iob,  but  I  think  thq  job  is  everyone's.  I  think  the 
agricultural  itself  has  to  do  this;  I  tlunk  the  Government,  the  Con- 
gress, and  certainly  universities  have  the  responsibility  to  talk 
about  that,  because  that  is,  as  I  fee  it,  a  concern  for  society  as  a 
whole. 

We  know  we  have  to  work  hard  at  this  and  talk  to  people.  On 
the  other  hand,  I  guess  that  is  partly  why  we  are  here  today,  to  tell 
about  this  opportunity  and  hope  that  we  can  brings  it  to  the  atten- 
tion of  leadership.  ' 

Mr.  GuNDERSON.  I  think  it  is  more  of  a  statement  and  a  chal- 
lenge than  a  question,  really,  so  it  is  difficult  to  answer  that. 

A  foUowup  to  that  would**be  something  that  I  have  said  back 
home  as  we  look  to  the  1985  farm  bill,  we  ought  to  fund'  research 
but  not  research  to  promote  more  productivity,  but  more  cost-effi- 
cient production.  The  last  thin^  we  need  is  more  producti6n  in  this 
country. 

Now,  you  kind  of  touched  on  this,  and  certainly  the  chairman,  of 
this  biotechnology  research  emphasis,  as  you  say,  biotechnology  re- 
search offers  the  potential  to  ihcrease  plant  and  animal  productivi- 
ty without  increasing  input  cost. 

As  the  chairman  of  the  Research  Council  or  Cohimittee  k:  De- 
partment^of  th  farm  bill  within  the  USD  A,  can  you  giye  Us  some 
insight  as  to  exactly  where  you  would  See  the  research  iltnphi^is  in 
terms  of  new  directions  coming  next  year  in  your  proposal?  * 

Mn  Bkntley.  Yest  I  am  riot  sura  I  know  exactly  the  question. 
But  if  yfe  were  talking  aboutiwhere  we  would  piit  emphasis,  I  think 
we  would  go  along  with  the  priorities  and  em^asis  tnat  are  placed 
right  here  in  this  publication  of  priorities,  that  is  the  areas  we 
would  look  at  would  be  the  need  for  basic  research  and  certain 
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areas,  that  includes  biotechnology,  development  of  computer  base 
technology  for  information  dissemination,  the  scientific  expertise, 
the  training  of  people.  We  are  talking  about  price  income  analysis 
as  it  relates  to  world  trade,  world  productivity;  human  nutrition, 
we  think  that  this  is  an  area  that  needs  attention;  and  water  re- 
source management,  are  the  broader  areas  that  we  think  of  as  high 
priority. 

But  right  along  with  that,  we  realize  that  there  ^needs  to  be  a 
continuing  research,  say,  in  germ  plasm,  that  looks  at  evaluating 
the  germ  plasm  pool  we  have  for  plant  and  animal  materials;  in- 
sects, et  cetara,  in  the  U.S.;  and  keeping,  our  technology  constant, 
whether  that  be  in  production  technology,  processing,  postharvest 
technology,  and  so  forth.  There  is 'a  body  of  information  that  needs 
to  be  kept  growing.  There  would  be  the  specific  kinds  of  research 
areas.  ^ 

The  thing  that  I  would  hope  that  we  can  do  in  the  process  that  I 
referred  to  in  discussion  of  the  farm  bill,  is  to  try  to  do  this  commu- 
nication and  cross-linking  job  that  I  think  is  so  difficult  and  inlpor- 
tant  to  do.  That  is,  when  we  begin  talking  about  cbmm(^ity  farm 
prices  or  trade  policies,  or  natural  resource  policies,  or  the  feeding, 
the  nutrition  progranis  that  we  have  in  the  Department,  there 
ought  to  be  some  linkage  to  the  developments  that  are  either  here 
now  or  on  the  hori^n  as  it  relates  to  science  and  technology  that 
should  be  recognized.  Because  if  that  isn't  done,  we  have  run  ihe 
risk  of  making  plans  based. on  current  information  that  when  they, 
really  come  to  fruition  and  develop,  there  has  beeri  a  change  in  the 
production  system,  or  marketing  system,  or  trade  policies,  that  will 
alter  the  effectiveness  of  a  given  policy  recommendation.  I  hope 
that  we  can  get  this  cross-linking  into  it. 

Mr.  GuNDERSON.  Thank  you.  Thank  you,  Mr.  Chairman.  , 

Mr.  Roberts.  Would  my  colleague  yield  just  for  a  moment? 

Mr.  GuNDERSON.  Sure,  go  ahead. 

Mr.  Roberts.  I  just  want  my  colleague  to  know  that  we  are  work- 
ing very  hard  to  achieve  what  he  has  suggested.  Two  years  ago,  we 
had  a  freeze  where  we  lo^t  one-third  of  our  crop.  I  didn't  really  re- 
alize that  was  to  help  the  Wisconsin  farmer.  ^But  we  have  also  used 
our  product  to  keep  the  Russian  troops  out  of  Afghanistan.  And  we 
have  also  now,  due  to  real  intense  effort  and  a  lot  of  hard  work,  we 
have  got  a  price  righli.at  a  feed  grain  Jevel,  so  wheat  is  now  a  feed 
grain. 

So  we  are  doing  everything,  we  can  for  the  Wisc^^nsin  producer 
but  don't  count  on  us  for  another  crop  year  because  I  am  not  too 
sure  that  we  can  sustain  it.. [Laughter.] , 

Mr.  GuNDERSON.  Thank  you. 

Mr.  Penny  [aqting  chairman].  Dr.  Bentley,  I  want  to  ask  a  couple 
of  questions^^ji  one  .area  only,,  and  that  is  the  area  of  meeting  the 
hunger  needt  .around  this  globe^ 

In  the  morning  news,  there  was  discussion  of  the  populution 
growth  in  the  last  10  years,  indicated  that  world^population  has  in- 
creased by  about.  800  jmiUion,  mostly  in  underdeveloped  and  devel- 
oping nations.  Even  though  the  rate  of  population  growth' is  slow*, 
ing  somewhat,  we^can  expect  every  year  .to  add  about  90  million 
people  to  .the  world  population.  .      •  , 
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The  alarming  effect  that  that  has  on  starvation  is  evidence  by 
statistics  that  sho>v  that  in  the  last  5  years  alone,  more  peSople  have 
starved  in  this  world  than  were  killed  in  all  the  wars  over  the  last 
150  years. 

Given  that  as  a  preface,  what  emphasis  is  currently  being  placed 
on  research  that  will  'benefit  foffeigr  production  of  agricultural 
products?  And  what  degree  of  coordination  exists  between  the  vari- 
ous USDA  pro^ains'and  other  programs  to  respond  to  the  need  to 
produce  more  iood  around  the  globe? 

As  much  as  we  woiild  like  to,  our  increased  productivity  here  in 
the  United  States  isn't  going  to^meet  the  needs  of  these  hungry 
people  in  other  nations.  I  think  as  a  moral  leader  of  this  world, 
that  we  not  only  have  to  be  concerned  about  productivity-  here  at 
home  but  how  we  assist  productivity  abroad. 

Mr.  Bentley.  Again,  that  is  a  very  broad  question,  as  you  know. 

Let  us  take  that^in  parts.  As  looked  at  the  direction  of  the 
research  program  and  education  program  under  the  joint  ^council 
activities,  we  did  recognize  the  importance  of  human  nutrition.  We 
didn't  speak  about  this  because  there  is  to  be  a  hearing  next  week, 
and  a  joint  one  involving  this  committee  and  the  Science  and  Tech- 
nology Comnaittee,  and  that  will  be  discussed. 

But  it  seems  to^  me,  that  as  you  think  about  the  food  needs  in 
this  country,  -we  are  thinking  trade  and  possible— one  projection  is 
that  trade- and  various  kinds  of  feeding  program?  on  a  worldwide 
basis-  is  probably  going  to  increase-  the*  demand  something  in  the 
order  of  40  to  50  percent  on  cereal  grains,  and  probably  more  than 
that  on  livestock.  »  «  ' 

I  have  seen  lots  of  projections  like  that  and  they  often'have  prob- 
lems actually  coming  true,  but  there  isn't  any  doubt  about  it.  ^The- 
trend  and  the  pressure  for  world  food  needs  is  going  to  increase 
each  year.  The  United  States  is  going  to  be  part  of  that  through 
trade  but  it  is  also  going  to  be  a  part  pf  it  through  concessional 
grants  of  food.  That  is  one  dimension  oHt. 

The  next  dimension  is  >jthat  we  need  to  realize  that  many  coun- 
tries in  the  world  are  really  improving  their  capacity  to  produce, 
some  of  them  fire  the  1^  developed  countries.  For  example,  India 
has  increased  their  wheat  production  substantially,  so,  that  they 
can  meet  many  of  their  neeas,  and  that  is  a  good  development  now. 

When  it  comes  to  the.;Other  question,  what  are  we  doing  here?  It 
seoms.to  me  that  one  thing  that  the  United  States  has  a  leadership 
role,  and  that. happens  to  fit  with  a  bias  of  niine,  I  served  on  the 
Board  for  International  Kood  and  Agricultural  Development  of  U.S. 
AID  during  the  Ford  administration.  Therefore,  I  think  that  the 
sharing  of  science  and  information  technology  about  food  produc- 
tion is  one  of  the  commitnients  of  this  country,  and  that  has  been 
enunciated  by  President  after  President  and. Secretary  of  State 
after  Secretai^y  of  State,  indicating  that  we  would  share  technology. 
I  would  hope  that  we  would  continue  that  policy  to  'help  others  to 
heip  themselves,  so  to  speak,  tp  meef  their  own  focd  needs. 

Now,  that  always  runs  into  problienls  that  could  interfere  with 
trade  and  other  questioiis  but  that  .is.  something  that  we  will  have 
to  cope  with,  I  think,  and  we  are  coping  with  right  pow. 

But  the  sharing  of  information  of  science  about  agricultural  is 
something  that  I  believe  is  important  and  we  should  continue.  Tlie 
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exchange  ^of  in/brmation  is  done  in  many  ways.  For  example, 
through  the  AgTicu}J:ural  Research  ^Servic?  there  are  studies  con- 
ducted at  the  request  olF  various  governmental  agencies  as  USAID 
of  tlie  State  Department. 

But  there  is  another  way  that  we  can  share  information  and  that 
is  that  there  is  a  scientific  community  and  a  comniunity  that  looks 
at  technology  in  the  food  and  fiher  industry  on  a  global  ba^is.  A^d 
that  comes  about  through  at  least  three* different  ways. 

One  way  is  through  science  itself.  That  is,  our  scientists  and  sci- 
entists in  many  developing  countries  know  what  is  goiiig  ojn  here. 
We  have  invited— lots  of  people  come  here.  I  think  we  ought  toxon- 
tinue  the  practice  of  inviting  people  from  less  developed  countries, 
to  come  and  just  to  visit  universities.  I  was  with  a  group  from  Tan- 
zania just  day  before  yesterday  that  wan^d  to  talk  about .  oiir 
system  Jhere.  In  fact,  I  am  so  biased  toward  that,  that  I  think  that 
is  one  of  the  ways  to  establish  to  encourage  world  peace  arid  world 
understanding,  not  in  a  do-gooder  sense  that  you  might  say,  if  I  can 
use  that  word,^  but  in  a  true  sense  of  self-interest  that  we  would 
share  information  and.be  concerned  about  it.  ^  ,^ 

The  second  thing  is  that  our  governments— we  have  yanous  wavs 
through  provided  funds  for  developing  educational  systems,  tech- 
nology capacity  to  produce  technology.  And,  in?  fact,  it.  is  having  an 
impact  on  many  countries.  Unfortunately,  some  of , the  countries 
that  are  having  the  most  trouble — in  Africa,,  it  is  slower  to  get 
started  for  a  number  of  reasons,  of  which  I  am.  sure  you  are  famil- 
iar with. 

The  other  area  that  has  helped  share  technology  is  through  some 
of  pur  industries,  multinational  groups,  if  you  will,  that  are  trsdng 
fo  encourage  and  participate  with  industry  in  some  countries  to  de- 
velop particularly  food  processing  and  storage  to  reduce  food  losses. 
If  they  can  just  find  ways  to  reduce  losses,  they  coUld  meet  a  lot  of 
their  food  needs  and  stabilize  their  food  supply.  That  is  one  area 
that  I  believe  should  continue. 

But  all  of  it,  from  the  standpoint  of  our  country,  we  think  as  we 
devolop  the  information  that  we  have  that  it  should  be  made  avail- 
able to  those  tii^t  need  it,  and  that  we*  should  participate  with  the 
various  agencies,  whether  it  is  through  multilaterally  programs,  or 
what  it  is,  to  share  information. 

It  then  comes  to  down  saying  that  it  adds  to  the  importance  of 
the  matter  of  competitiveness  of  our  industry,  that  is,  if  we  feve 
knowledge  and  we  don't  use  that  Icnowledfee,  then  1  think  it  is 
something  about  our  own  way  of  approaching  life.  A  gifed  example 
is  to  go  back  on  the  microcomputers  and  the  semiconductors. 

It  is  rather  ironic  to  know  that  the  development  of  some  of  them 
took  place  in  American  laboratories  in  the  Jate  1940*s  and^early 
I950*s  and  w6  were  slow  to.  utilize  them,  I  think— seemingly,  >ye 
must  have,  because  other  countries  have  been  more  successful  in 
developing  new  products  than  liefhaps  we  have  in  these  areas. 

I  believe  this  js  the  same  thing  in  agriculture,  that  we  have  to  be 
applying  this  knowledge.  ^ 

That  is  a  long  answer  but  it  is  a  complicated  question,  but  I 
guess  ypu  wanted  to  know  what  my  philosophy  was  and  I  tried  to 
say  in  >y6rds  that  I  have  used. 
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Mr.  Penny.  , I  appreciate  that  answer  and  I  also  appreciate  the 
personal  emphasis  that  you  provide  to  developing  relationships 
that  allow  us  to  share  what  information  we  have. 

There  are,  though,  differences  in  soil  t;ype,  differences  based , on 
climate,  pests,  .other  threats;to  food  production,  and  different  croj^ 
in  m^y  of  these  developing  nations.     ^  . 

Are  we -investing,  enough  here  in  .research  in  the  areas  that  will 
be  transferable  to  another  setting?  And  if  hot,  what*  could  you  rec- 
ommend that  would  allow  our  Nation  to  be  more  specifically  help: 
ful  to  these  developing  nations  in  meeting  thei^  unique  production 
problems?         ^  ,»         ,  '  ^  ^ 

Mr.  Bentley.  Perhaps  Dr.  Kinnejr  vvould  wanl  ta*  comment  on 
this.  But  let  n^e  point  out  somfe  thmgs^tOhe  is,  that  since  World 
War  II,  but  particularly  in  the  last  20  years,  I  think  we  have  gotfen 
a  broader  sense  in  this  country-'of  the  importance  of  understanding 
soils  and  climatic  problems,  special.  producti9n  problems.'Th0^^1eva- 
tion,  for  example,  is  one  thing  that  20  years,  or  30  years  ago,  we 
didn't  hear  people  talking  about  crdps  production-rrwellj  it-depends 
on  what  elevation  you  are  talking  aoout;  because  muchiOf  the  coun- 
tries of  the  world  have  higher  ^eleyations  for  th'eir  growing  crops. 

There  are  a  couple  of  things  we  can  think  o&  ^One  is,  ttiat  the 
basic  sciences--if  we  understand  some  of  the  basic  processes,  that 
is  more  transferable  sometime  than  specific  tecluioli^es  that  is 
aimed  at  doing  a  certain'kind'Of.a  job,  that  is  one  thing;  so  we  can 
get  basic  information.  *  ^ 

The  second  tiling  is  th^t. — and,  againj  perhaps  reflects  my  aca- 
demic backgroimd  bias— but  training  of  students,  and  graduate  stu- 
dents. I  suppose  I  can  illustrate  it  by^a  short  ahtecdote  about  being 
in  India,  leading  a  >g^oup  in  'India  for  the  Department  of  Agricul- 
ture on  the  Joint  Indo-American  -Commission  in  January.  When  we 
met  with  the  administrative  leadership  of  the  Research  teaching  ex- 
tension programs  in  India— that  is  called  the  Indian  CouncU  for 
Agricultural  Research— it  has  a  director  general  and  six  deputy 'di- 
rector generals.  And 'of  the  mbjor  ones  in  that  grou|>,  five  of  them 
had  all  had  studies  in  the  tJnited  States,  arid  they  were  leadership. 
They  were  scientists,  they  were  already  ^tablished  world  class  sci- 
entists, and  they  are,  in  addition,  admixiistrators  le^iding  tiie  pro- 
grams in  research  ahd  extension  and  teaching  programs.  It  so  hap- 
pened that  of  those,  i  knew  jpersoncUy  four  of  them,  because  of  re- 
memberingf  them  when  they  were  at  the  assistant  professor  level 
years  ago.  ' 

Mr.  Penny.  Thank  you  for  your  resi)ohses. 

Congressman  Volkmer,  do  you  have  any  questibhs? 

Mr.  VoLKMEK.  Yes,  I  would  like  to  address  one  issue  about  some 
of  the  recommendations.  At  least  I  understand  there  is  a  prdjp^al 
made  in  regard  to  funding  for  the  land-grant  colleges  to  change  tiie 
formula,  to  change  the  emphasis  ori  the^  population^ as  to  rural  ppp: 
Illation  and  total  population.  \/     ' '  " 

I  was  wondering  tfyou  all  had  reviewed  that,  if  you  all*have  any 
position  on  i^? 

Ms.  Greenwood.  I^erhaps  you  are  talking  about  the  formula  re- 
latins'  to  the  distribution  of  funds  for  the  Cooperative  ExtiShsion 
Service. 
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As  a  result  of  discussion  by  this  committee  as  well  as  a  group 
that  looked  at  the  future  of  Cooperative  Extension,  ^he  Extension 
Committee  on  Organization  and  Policy  did  put  together  ^  task 
force,  with  my  concuirence;  to  look  at  that  issue.'  I  believe  Dr. 
Wadswprth,  in  his  testimony  yesterday  gave  the  findings  of  the 
task  force.  As  far  as  a  departmental  position  on  that  particular 
concern  I  did  keep  departmental  officials  apprised  of  the  delibera- 
tions as  they  were  ongoing.  The  Department  has  not  taken  a  posi- 
tion at  this  point  in  time  relative  to  any  modiQcations  in  the  for- 
mula. ^'  -       '  »  . 

It  wotild  be  my  personal  judgment  that  the  distribution  of  cur- 
rent funding  be,  in  accord  with  existing  priorities  in  line  with  the 
future  of  Cdoperalive  Extension. 

Mr.  Brown;  Would  the'gentleman  allow  me  to  interrupt  at  that 
point?      ^  ^  ;       ^  r  - 

Mr.  VoLkmer.  Yes. 

Mr/BRCfwN.  The  presentation  yesterday  did  set  forth  alternatives 
but  left  the  final  decision- dependent  upon  the  policy  direction  that 
the  Congress  might  choose  to  take  oh  Extension. '  » 

The^quetoh  that  I  Would  have  is  this:  Has  any  similar  *studyr 
been  made- of  the  distribution  oi^  formula  grant  funds  in  any^of  the. 
other  pro-ams 'besides  Extension?  I  haven't  seen  any  such  studies 
and  I  am  mterested.in.knowing  if  there  has  been.        •   :       v  • 

Mr.  Jordan.  Mr^  Brdwhj  youi  probably  are  aware  that?  the  Experi- 
ment Station  Committee  ori  Organization  and. Policy  of  the  Nation- 
al Association  of  State  Universities  Larid-^jraht  Colleger  ;has  e^ciun^ 
ined  this  periodically  through  the  years.^And  there  m^.for  the  re- 
search community. seven  components  in  that;  calculation,  ^me  of, 
which  may  sound  like  the  double  counting.  For  example,  the* 
number  of  people  in  world  population  and  the  number  of  rural; 
farm  units  you  might  think  as  a  sense  of  double  counting.  So  .there 
has  been  some  of  those  questions  brought  ,up.  But  when  the  bottom, 
line  turns  out,  Lthink  you  said  it  extremely  well  aryear  ago.jyheri 
you  indicated  that  it  probably  is  atsmall  -^cyustmeni  one  way  or  the 
other  in  the  system  apdihe  msgor  spikes  are  probably  in  progiram' 
matic  areas.  And  that  is  why  the-system  has  cpme  fortjh  with  issues 
of  animal  science  competitive  ^ants  and  biotechnology,,CQmpetitive 
granta,is  a  mcgor  way  to  make  headway.    , ,  . 

Mr.  Brown.  Tha^k  ybu/Excuse  me  for  interrupting. 

Mr.  VoLKMER.  I  would  like  to  ask  Dr..  Greenjvbod  if  there  has 
been  any  evaluation  made  as  to  if  the  forinula  was  changed  that 
any  of  the  proposed  on  Extension,  what  effect  will  it  h&ve  on  the^ 
various  universities  and  colleges? 

Ms.  Greenwooj?,  Pa^  of  ffie  work  of  the  task  force  was, to  look 
at,  based  UMn  the  yario^us.  options  they  studied  and  jvhat  impact 
that,\yould  nave  on——.    *  - ,  • 

Mr..VoucMERt,^I>eQific?  ,  .  , 

^Ms.  Greenwood.  Ins tft^  and  States,  yes,  that  information  is 
available.  I  do  not  have  it  6t  hand.  ? 

Mr.  VoLKMER,  I  would  like  to  have  a  copy  of  that  if  it  is  possible. 

Ms.  Greenwood.  All  right. 

Practically  any  option  they  had  looked  at  would  increase  funds 
for  some  Stat&  with  othejtfe  getting  less.  Biit  it  has  been  analyzed, 
yes.  '  ^  , 
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Mr.  VoLKMER.  You  wUl  furnish  my  office  a  copy  of  that? 
Ms.  Greenwood.  Yes,  I  will. 

Mr.  Voider.  I  would  like  to  also  have  a  copy  of  th^t  for  the 
record,  Mr^  Chairman. 
Mr.  Brown.  Yes,  without  objection. 

She  infomiation  appears  on  pages  652-656.]  ^ 
n  VoLKMER.  I  have  no  further  auestipxis.  Thank  you. 
Mr.  Beowij.  Thank  you  very  much. 

Dr.  Gijeehwopd,  I  would  ask  you  to  comment  on  what  vyould 
happen  if  the '8(d)  programsTiii  Extension  were  folded  in  with  the 
General iE?tehsion  Program?  I  am  nofe  so,  much  interested  in  finan- 
cial impact— well,  to:  some  degre^biit  would  this  result  in  the  ter- 
mination of  these  programs,  the  ContintiationT  at  reduced  levels,  or 

what?  ^       -  ^ 

These  programs  essentially  were  a  way  for  the  Congress,  to  ex- 
press its  views  on  priorities  and  they  may  or  may  not  have  been 
well  chosen.  There  is,  of  course,;  some  effort  now  to  eliminate  the 
S(d)  funding  which  is  resisted  in  &bme  prnts— I  think  the  Appro- 
priations Committee  wasn't  too  hap^py  aoout  it.  But  I^cbntihue  to 
have  quefrtions  about  whether  this  is  necessary  or  not,  much  as  I 
am  enamoured  of  some  of  the  .progfanis.  For  example,  the  .Urban 
Gardening  Program  or  the  Expanded  ^ood  and  Nutrition  Educa- 
tion Rpgram,  which  I  am  very  high  on. 

What  would  be  the  impact  on  these  programs  if  we  reverted  to 
the  prior  status  When  we  did  not  have  these  earmarked  fundi  in 
your  operation?  .  . 

Ms.  Greei^ood.  Mr.  Brovm,  in  terms  of  the  .8(d)  or  earmarked 
programs  within  the  extension  system,  each  orthosQ  has  its  own 
formiila.for  distribution  to  ihe  States.  The  Expanded  Food  Nutri- 
tion is  under  one;  IPM  or  our  Integrated  Pest  JWanagement  Pro- 
gram on  another.  Our  assessments  of  folding  them  into 'the  Smith- 
Lever  8(c)  formula  would  drastically  alt^r  the  distribution  of  fund 
to  any  particular  State  which  >yould  have  impact  on  its  current 
programe.  . 

My  colleagues  and  ^  have  discussed  another  possible  option.  We 
have  not  totelly  analyzed  it  at  this  poi|it,  but.ariother  option  might 
be  to  take  those  8(d)  items  and  with  some  modifications  in  legisla- 
tion, fold,  them  into  section  3(b)  which  would  permit  them  to  be  al- 
located, as  they  are  currently,  tothe^States.  under  this  option,  cur- 
rent emphasis  for  these  programs  be  retained;  St(d)  programs 
are  a  way  of  addressing  particular  issues,  whether  it  is  on  the  part 
of  the  executive  branch  or  on  the  Congress,  and  to  influence  other 
resources  that  a  State  may  have. 

I  share  thq.  belief  that  after  10  or  15  years,  certain  8(d)  funded 
programs  may  have  served  that  purpose.  We  need  to>find  a  way  to 
deal  with  that  category  of  programs.  ^ 

Mr.  Browj^.  All  right.  Now,  I  would  like  to  get  a  few  more  de- 
tails with  regard  to  the  (Competitive  Grant  Program,  if  I  might  Dr. 
Kinney,  or  Dr.  Jordan,  perhaps  you  are  the  best  ones  to  answ,er 
this.  The  uncertainty  with  regard  to  the  future  course  of  the  pro- 
gram and  its, level  of  fimding,  of  course,  made  it  difBcult  for  you  to 
perhaps  plan  as  well  as  you  riiight,  but  cafi  you  give  lis  sonae  under- 
standing of  where  yQU  stand  now?  How  far  along  are  you  in  the 
processes  of  organizing  peer  panels?  Are  you  facing  any  obstacle 
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in  the  way  of  financing  for  the  mechanics  of  the  program?  Jjist  try 
and  give  me  a  h'ttle  feel  for  what  the  situation -is  and.  is  likely  to^bne 
over  the  next  year.  ^         ,      ,  ' 

Mr.  Kendrick.  Ye^,  Mr.  Brown,  I  will  attempt  to  respoEid  to  th^t. 

We  are  planning  ahead  based  ox*  the  Presidfent^s  bu^et  request 
for  the  $33  million  increase  in  thef  Competitive  Research  Grknts 
Program^  $28.5  million  for  a  biotechnology  initiative,  .mid,  ^4.5' mil- 
lion on.  the  Animal  Science  Program.  '"^     I  r  '  ^ .  / 

We  know  how  many  additional*  panels  .\ye"  would  h^.td  hahdle 
this  woriclq^d.  We  have  already  forked  out' a  .schedule  bfVhen'the 
panels  would  meet.  We  recently  met  tvitH  pur  Policy  A^dyisory  Com- 
mittee t9  discui^  mdre /specincally  how  we  might  ^'alloc'ati?  those 
funds,  and  revieweMi  with  tjiem  the  ateas  that^we  would  f»ind  in. 

Mr.  Bro\w.  Can'Vou  pr6vide  some  of  that  detail  for  the  recorjj, 
or  is  that  going  further  than  you  would  like  to  go?  i  ^ 

Mr.  VoucMER.  Mr.  Chairihan? .  '  ' 

Mr.  Brown.  Yes.  ^  /  'i 

Vo'iKMJER.  Would  you  yield  on  that?  '  . 
\  Mr.  Brown.  Yes,  ceftdinly,        *  ' 

Mr.  VoLKMER.  Are  you  issuing  to  the  various  institutions  hdtices 
of  opportunity,  or  are  they  Unsolicited,  or  how  are  you  doifig  thai? 

Mr.  KENDRicki:,\ye  have  n6|;  put  out  a  notice,  and  We  will  riot  put 
out  a  notice  until  we  know  thef^   ' 

Mr.  VoLKMER.  Do  you  plan  fo?    *  *  '  ' 

Mr.  Kend^iick:  Yes.  We  have  already  started  , the  profess  for  so- 
liciting for  grants  in  existing  programs  for  the  $17  millipn  thkt  we 
have;— the  $15  million  in^the  plant  sciences,  and  the  $2'millibri'  in 
human  nutrition.  ^That  is  in  the  process  of  going  tlxroufen  the  cleiar- 
ance  procedures  ribw  and' yvill  be  announced  '  '  ^ 

We  have  moved  the  schedule  up  for  solicitation  of  those  propos- 
als in  fiscal^year  1985  in  anticipation  that  we  might  have  to  start 
up  the  biotechnology  in  the 'animal  areas. 

Mr.  VoiJCMEii.  d6  you  have 'any  maximum — if  the  gentleman  will* 
yield— do  you' have  any  maximum  that  will  be  put  on,  or  any  cap 
on  any  one  grant?  .   '  - 

Mr.  Kendrick.  JIo^  sir,  we  do  not  decide  fhal^  at  the"^  front  end. 
We  wait  until  we  get  the  proposals  in  anil  see  what  the  requests  foTr 
funds  are.  There^are  negotiations  on  the  budgets  that  'are  submit- 
ted. We  give  each  pa^el  somjb  gilidelihe,figfufeis'to  work  within.' 

Mr.  VoLKMER.  wKat  about  the  ^period  of  time  on  the  proposals,, 
whether  it  wou|d  be'  1,  2,  or  3  yeara?  ,  * 

Mr.  Kendrick.  Our  announcement,  I  believe— wler^yould  say  pro- 
posals will  be  solicited  generally  for  periods  of  2  to  3  years.  We 
would  like  to  go  3  years,  hut  we  let  them  know  ttiat  ^ye  may  negoti- 
ate down  to  2  years.  But  we  sug^esf  'that  a  2- to  S-year  peric^  is 
what  they  project  for  with  the  opportanity  to  continue. ' 

Mr.  VoLKMER.  Thank  you,  Mr.  Chairman,  v    -  ^ 

Mr.  Brown.  Since  the  testimony  of  the  work  of  the  McKnight 
Foundation,  I  think  it  was,  is  fre^hjui  our  mind,  are  you  including 
both  individual  and  mterdisciplihaty  graiits  in  the  program?' 

Mr.  Kendrick.  We'believe  mat  the  record  would  she  v.  that  while 
we  have  a  prijnayry  investigator,  when  the  pfojtosal  com^,'  IKat  a 
great.  p6rtionr;*6r  gre^t  .majority,, of  the  proposals  ireally.  are  inter?' 
disciplinary.  If  you  review  it  tiiroiigh  and  ypii'  find  out  what  the 
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interactions  are,  but  right  now  we  don't  have  a  specific  category — 
we  will  only  consider  it  if  it  is  interdisciplinary. 

Mr.  Brown,  I  would  say  that  we  discussed  that  and  we  have 
noted  the  questions  in  the  briefing  material,  the  issues  paper,  and 
it  would  be  obviously  much  easier  to  set  up  a  category  like  that 
when  we  had  a  more  substantial  program.  It  is  very  difficult  at  this 
point,  we  feel,  to  set  that  up  as  a  distinct  category. 

Mr.  Brown.  I  understand  that  the  present  ambiguity  with  regard 
to  next  year  would  cause  some  problen^.  Basically,  what  J  .would 
like  to  have  in  the  record,  if  yon  can,  is  sufficient  filling  out  of 
some  of  these  details  to  aid  us  in  the  process  of  ^resolving  some  of 
these  ambiguities  about  next  year's  funding.  ^ 

Mr.  Jordan.  Mr.  Brown,  you  may  be,jaiterested  iii  the  amount  of 
homework  that  has  been  .done  in  some  of  these  arenas.  For  exam* 
pie.  Dean  Charles  Hess  has  assisted  us  by  surveying  every  State  ag- 
ricultural experiment  station  in  the  country.  We  toiiow  exactly  how 
much  research  they'have  had  in  the  fiscal  year  that  Just  closed  last 
fall.  We  know  the  distribution  between  plant  and  ainimal  work  and 
that  is  in  the  general  biotic  area,  and  not  distributed  between 
those. 

We  also  know  from  the  study,  the  number  of  PTE's,  of  faculty, 
students,  and  staff,  that  they  all  plan  to  gear  up  in  that  $28^2  mil- 
lion. And  if  that  were  allowed  to  jccur,  sir,  then  the  size  and  scope 
of  the  programs  would  be  much  closer  to  $250,000  per  year,  per  in- 
vestigator, for  science  this  year,  which  would  be  almost  double 
what  we  are  putting  in  now.  And  that  probably,  Mr.  Brown,  would 
be  very  critical  to  carrying  out  the  more  expensive  programs  in 
biotechnology. 

Mr.  Brown.  Again,  I  am  asking  you  if  you  can  provide  some  of 
that  material  for  the  records  including  Dr.  Hess'  work? 
Mr.  Jordan.  Yes,  sir,  we  would  be  glad  to. 
Mr.  Brown.  Fine, 
flhe  information  follows:] 
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WASHINGTON.  D.C.  20280 
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House  of  Representatives 
Kashington,  D.C.  20515 
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De*r  CongressTian  Brown: 

At  the  hearings  before  your  subcorttnittee  cn  D^partmtnt  Operations,  Research, 
and'Ftoreign  Agriculture,  on  June  13,  1984,  yoi  requested  that  we  send  you 
(a)  infonration  cn  oar  plans  for  «^nisterlngthe j^qposed  §33  million 
increase  in  the  Coopetitive  Research  Grants  (CRG)  Prograa  for.FV  1985,  (b) 
infonratloa  cn  current  biotedinology  activities,  and  (c)  an  explanation  of 
the  problere  of  cperating  the  scientist  peer  review  pnnels  under  the 
provisions  of  the  Federal  Advisory,  Comnltte«  Act  (FACA)  and  the  funding 
limitations  of  both  authorizing  an3  appropriations  legislation. 

Plans  for  adn^inisterlng  an  increase  of  $33  million  in  Conpetltlye  Researdi 
Grants  (S25.5  million  for  biotechnology  and  $4.5  miiuon  for  ^gi^gl. 
science):  The  attached  charts  (Bchiblts  1  and  2)  Provioe  a  gcneiw^^ic  of  cur 
plans  for  adadnlsterirg  a  $50  million  C3W  program.    Bthlblt  3  is  a  narrative 
sunroaty  of  how  we  would  handle  the  Increased  workload. 

Ohe  cnaoing'Corpetltlve  Grants  Program  of  $17  mlllicn  In  5  categories  is 
administered  with  a  budget  of  $510,000  (3%  of  ?17  million),  a  staff  of  13 
permanent  full-time  enployees  and  8  tenporary  part-time  experts,  rtiese 
experts  working  up  to  one-quarter  time  serve  as  managers  In  the  5  program 
categories,  and  1  serves  as  the  Chief  Scientist,  working  \^  to  one-third 
time    Six  peer  panels  involving  about  65  scientists  are  used  to  review  and 
evaluate  prwosals.   With  the  proposed  increase  of  $33  million^  the 
administrative  budget  would  be  authorized  at  $1.5  million,  lt»  permanent 
staff  would  be  increased  from  13  to  19;  the  export  ataff  fi;cm  8  to  13,  and 
the  peer  panels  from  6  bo  12  to  handle  the  12  program  categories  (Exhibit 
2).   Ohe  increased  grants  activity  would  also  necessitate  adding3  clerical 
staff  to  the  Grants  Mmlnli*trative  Management  Office  (increase  from  15  to 
18)  which  processes  and  administers  nearly  all  the  USDX.Sclenco^and 
Education  grants  (Includlig  special  grants)  once-tbey  are  appcwtA. 

We  have  alread-/  contacted  and  gotten  oormliments  of  potential  program 
managers  (experts)  foe  most  of  the  6  new  panels.   Regaining  permanent  staff, 
we  would  hire  two  additional  associate  program  managers  in^the  animal 
science  area-one  a  irolecular  biology^rientcd  scientist  and  the  other  with 
a  repitductive  physiology  badcground.   Ml  new  plant  science  areas  will  be 
taken  care  of  by  existing  associate  program  managers  as  shewn  below: 
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Nitrogen  Fixation  ind  Itiotosynthesis-Ms,  Iris  F.  >?artin 

Eivironmental  Stress— Dr.  Olgt  v.H.  Owens 

Genetic  Medianisns  eud  Plant  Science  Ccnponent  o£  GrorAth  and 
Develppneiit— Dr.  Madii  F.  Dilworth 

Biological  Stress— Ms*  Anne  Holiday  Sd^a'ier 

Hinan  Nutrition  and  Aninal  Science — Associate  Progreun  Manager 
being  recruited  ^ 

Aninva  Science #  Biotedinology-^Associate  Program  Manager  being 
recruited 

Ihe  amounts  a53ed  for  nm«rous  relatively  anall  ^ciCied  programs  in  the 
House  version  of  an      1985  CRG  program  are  undesi*'able  frac  both  the 
scientific  ar<3  rranagenent  viewpoint*.    It  would  Jbe  ziost  inefficient  to  hire 
7-9  additional  associate  program  managers,  a  li)ce  nuiti>er  pf  part-time 
experts,  solicit  ootrpetitive  applications,  set  \p  panels,  and  rake-ff^^ards 
when  the  aw^nts  (except  f  or  Anlinal  Health)  arb^so- small. 

Current  Biotechnology  tetiyity;    Dean'c.  E.  Bess  of  the  University  of  . 
California  at  Rwis  recently  surveyed  all  tha  ^tate  Agricultural  Experiment 
Stations  to  ascertain  (a),  their  current '  involvenent:,  in  blotedmology  and  (b) 
their  plans  to  "gear  up"  ,for  an  expwded  biotechnology,  prajrim  .as 
reconroended  bry  the  NASUU3C.   Iho  results  of  the  latter  are.  seen  in  Exhibit 
4.  Bils  evidence  suggests  that  tAe  SAES^s  will  have  the  capacity  to 
effectively  conpete  for  and  utili2e  a  significant  share  of  the  proposed 
increase.    Kith  regard  to  current  involveroeot,  the  following  data  were 
obtained: 

•  Currently,  there  are  579  active  projects  funded  in  the  ecrxjunt  of 
$41.5  million  broken  down  as  follows: 

Federal  furvis  $19.8  million 

State  funds  $l6.Zmillico 
Private  funds  $5.5  million 

•  Funds  for  the  579  active  projects  are  distributod  as  follows: 

Plant  cell  research  431 
Aniir^  cell  resczurd)  28% 
Biotic  systens  researdi  29% 

(net  specific  foe  plant  or  animal) 

•  Of  the  608  breeders  working  on  biotechnology  research,  451  (74t) 
were  plant  breeders,  and  157  (26%)  were  aniinal  breeders. 


JCr-908  0-84  35 


^■•>^  542 


540 


Ihe  Kultidisciplinary  projects  in  the  Regional  Research  program 
avenge  $140,000  per  year  of  USCA  funding,  but  Jiave  other  funding 
(state,  grtnta,  etc, )  that  bring  them  to  about  $570,000  per  year 
total  funding. 

Fandinq  Lljidts— Federal  Administrationi   By  legislation  (the  current  Farm 
Bill),  we  are  permitted  to  uae  only  3%  of  the  appropriated  funds  to 
aininister  the  CRG  program.   The  National  Science  Foundation  figures  ^ut 
5%  for  administration  of  their  CR3  progncns  which  is  closer  to  our  "real" 
adidnistrative  oosta  of  5-^%.  Appropriation  language  for  r£  1984  and  the 
Dipartraent's  FY  1985  asking  limits  the  Department  of  Agriculture  to 
.  $1,398,000  for  all  Advisory  Qxnrdttees  (cosrniittees  under  FACA),-^«nd  our  peer 
pwels  have  beeTatteiJminea  to  fall  under  FACA.'  science  and  Education  is 
allotted  $533,000  of  this  total  and  is  seeking  an  increase  to  $630,000  for 
FY  1985.    For  Fy  1984,  w*  budgeted  $164,000  for  scientist  peer  panels  in  our 
CR3  program  and  estijnate  a  ix)dget  of  $268,000  for  FY  1385. 

W»,  in  fact,  ha3  to  ask  panel  merbers  who  will  conduct  the  congress ionally 
insndaled  peer  reviews  of  proposals  for  the  FY  1584  $5  million  Higher  ' 
Education  fellowship  program  to  pay  their  cwh  travel  and  oer  diera  »o  as  not 
to  exceed  the  $533,000  limit  for  stE  Mvisory  Ctomidttee  activity.    In  ctder 
to  carry  out  peer  panel  reviews  foe  a  $50  million  CRG  projram  in  Py  1985, 
the  Departirent  will  need  to  seek  m  increase  on  the  (toll ar  celling  for 
Advisory  Conralttee  activitles^oc  seek  exenptlon  frora  the  CR3  panels  falling 
unaer  FACA.  «As  with^  the  CRG  progranij'of  the  NIH,  KSP,  end  other  federal 
agencies,  the  use  of  scientist  peer  panela  to  review  and  reoonroend  funding 
of  grant  proposals  is  essential  to  the  success  and  quality  of  these 
prograna. 

We  reoortnend  these  scientist  peer  review  panels  be  exerrpt  'fcon  the  EACA  in 
the  san«  way  NIH  Study  Sectiora  are  exespt,  oc  at  leas*:  they  should  be 
exenpt  from  the  expenditure  limitation  cn  Advisory  Qocrcnittecs  for  the 
DepartTnent. 

Thank  you  for  your  consideration  of  this  request. 
Sincerely, 


Assistant  Secretary 
Science  and  Education 


(Exhibit*  follows) 


ERIC 


541 


rf  85  - 

Progrm  PUns 

Proposal  Due  D^tes  '14'* IS 

Panel  Meetings 

Panels 

Oct 

Nov 

Dec 

Jan 

Feb 

Kar 

>  Apr 

Kay 

Biological  Strtss  I 

1 

Early 

'  Utt 

Biological  stress  ii 

Utt 

Genetic  ^techinisns 

1 

Utt 

Early 

Nitrogen  Fixition 

17 

Carly 

Photosynthesis 

15 

Lata 

"  Gene  Structure 

U 

Kid 

*^  Crowt}Vt>cvelcpnent  I 

4 

Hid 

Growth/Development  II 

4 

Hid 

M  Cn^rom^tntil  Stress  Z 

14 

Kid 

*  Ci)Wj^p(r«ntal  Stress  XI 

.4 

Ute 

Hi(^Kutrition 

17 

Mid 

A  toinal  Science 

28 

Early 

*  N'ev  prograns  and  pine  la 


544 


ttAKT  ClPCt 


NlUoaen 

1  riM^lM  1 

(  tUlOflc*!  1 
1  ttttaj 

I  Cera  f ttvctutV 
I  Mnctlon 


atononotocT. 


T 


riMtt       iiAtMi  MUfti 
rrccoMli    rtcpmla  rro(«**i< 


I  C«rttlc  HkJmaIm 


I  ttiOto«ynth«tiS  1^. 
1        tiltHl  \ 


anooicr 


IKmn  NoUitlon 

2X1 


riant 


SttMS  1 

i  1 

I  EiDSUJ  


ritnt 


1  I 


f  545 


543 


I«    Panels/Progticn  Kanagers  needed 

a«    12  panels  and  12  program  n^nagers  needed 

(Biological  Stress  split  into  2  subprograms) 

b,  Ccnraltr^ents  from"  scientists  for  the  6  new  program  manager 
positions  will  be  ccc:»?leted  by  July  1#  1984, 

c.  Certain  panels  might ,no€d  to  meet  twice.. 

For  cxe-i^le:    Plant  Science  -  Genetic  Mechanisms 

Biological  Stress  I 

II,    Proposal  Xssigrwents    '  '  ^  -  - 

a.  Proposal  asslgrxw»nt  and  distribution  of  funcSs  lib  the  different  panel 
will  be  the  responsibility  of  the  Chief  Scientist.  Distribution 

of  ''furvis  will  be  based  upon  the  numbers  of 'high  priority  i 
proposal  designated  .by  each  panel, 

b.  Proposals  in  the  programs  under  Biotechnology  will  be  assigned  to 
the  panels  indicated  based  upon  research  area  designated  and  animal 
or  plant  orientation* 

c.  Plant  oriented  proposals  sutmltted  to  the  Biotechnology  -  Gene 
Structurc/E\inction  Program  will  be  assigned  to  one  of  the  plant 
science  panels  depending  upon  subject  addressed.   For  example, 
proposals  on  structure  ani  function  of  chloroplast  genome  would 
be  assigned  to  the  Photosynthesis  Panel,    It  Is  anticipated  that 
most  of  the  proposal  oo  plant  gene  structure-function  would  be 
assigned  to  the  Genetic  Medtanlsms  Programi  however. 
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Exhibit  t 

T«b]e  5,    Projection  of  odCUlonil  personnel  conrrUtronts  to  biotechno- 

logicil  reseirch  wurin  ihe  next  two  years  (prior  to  July,  1984) 
by  the  5t*te  A-K^culinril  T.iporWnt  Stations. 
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Mr.  Brown.  I  don't  want  you  to  go  to  unnecessary  labors  or  to 
duplicate  anything  that  is,  in  your  presentation  this  morning,  but 
fill  us  in  a  little  bit  on  .that. 

Mr.  Kendrick.  Mr.  Brown,  you  asked  about  any  problems  that 
we  might  be  encountering. 

Mr.  Brown.  The  problem,  for  example,  of  financing  your  peer 
panels. 

Mr.  Kendrick.  Currently,  in  this  last  fiscal  year,  to  bring  our 
panels  in,  travel  and  all  the  associated  costs  thore— for  instance, 
we  have  a  budget  of  about  $164,000.  We  have  projected  that  out, 
what  we  will  need  with  six  additional  panels  in  fiscal  year  1985, 
and  we  would  go  up  tS  abo^t  $270,000  is  what  we  ought  to  allot. 

Now,  we  have,  a  iimitation  by  the  Congress,  the  Department  is, 
allowed  to  spend  only  $1.4  million  for  advisory  committee' activity, 
period.  By  law,  we  cah  spend  up  to  3  percent  of  the  compfetitive  re- 
search grants  funds  for  administration.  .  ,f  ' 

But  this  other  limitation  on  advisory  committee  activity  will 
greatly  hamper  our  ability  to  conduct  adequate  peer  panel  reviews. 

Mr.  BRowNi  I  presume  that  language  is  contained  in  an  appro- 
priation bill  rather  than  an  authorization  bill? 

Mr.  Kendrick..  Yes. 

Mr.  BiRovi^N.  Why  don't  you  provide  the  committee  with  some 
language  that  would  fit  into  an  authorization  bill  ihat  would  . meet 
your  needs  in  that  connection^  and  we  will  override  the  appropria- 
tion lang^'-^^. 

Mr.  Kendrick.  We  will  be  pleased  to  do  that,  sir. 

[The  Department  will  include  this  as  part  of  itQ  comprehensive 
recommendations  for  farm  bill  changes.] 

Mr.  Brown.  Do  you*  have  any  further  questions? 

[No  response.] 

Mr.  Brown.  If  we  have  other  questions,  ladies  and  gentlemen,  we 
would  appreciate  your  willingness  to  respond  to  any  written  ques- 
tions that  we  provide.  .  . 

Mr.  Brown.  We  want  to  thank  you  for  your  patience  and  for  the 
excellence  of  your  presentations  this  morning.  It  has  been  extreme- 
ly helpful  to  us. 

With  that,  the  subcoipmittee  will  be  a^'ourned. 

[Whereupon,  at  12:25  p.m.,  the  subcommittee  adjourned.] 

[Material  submitted  for  inclusion  in  the  record  follows:] 
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STATCMZHT  OF  DR.  OKVILLE  C.  lEMTLEY,  ASSISTANT  SECRETARY, 
SCIEKCE  AND  EDUCATIOU,  U.S.  DEPARTHEKT  OF  ACRICULTURE 

Hr*  ChairMH  snd  tneooers  of  tne  bubcomlttee,  I  «ppreclue  the  opportunity 
to  appear  before  yov  to  olscuss  an  Issue  of  vital  luportance  to  our  Nation: 
ayri cultural  research  and  education  proyrass  and  policies* 

Hy  remarks  today  have  three  purposes:   first,  to  Inform  you  of  the  status  of 
the  newly  lovleisented  series  of  reports  prtpared  under  the  direction  of  the 
Joint  Council  on  the  FOod  and  Agricultural  Sciences;  second,  to  respond  to  a 
nuRber  of  questions  you  nave  raised;  and  finally,  to  explain  briefly  .an 
iBportant  new  Interagency  effort  we  have  Initiated  to  help  find  better  answers 
to  soBse  farm  policy  Issues. 

In  the  National  Agricultural  Research,  Extension,  and  Teaching  Policy  Act  of 
1977,  as  einended  In  it/bl,  the  U.!>.  Congress  reaffirmed  the  need  for  a  publjcly 
Supported  science  and  educatloit  system  in  a:jr1  culture.  To  meet  future  needs  and 
chellenges,  the  legislation  required  the  development  of  a  long-terw  needs 
assesswnt  (20  to     years),  a  medium  ranye  plflnniny  document  (b  years),  an 
annual  priorities  report,  and  an  annual  accotvl Ishments  report^  This 
Congressional  mandate  provided  a  unique  ooportunlty  for  tne  performers  of 
agricultural  science  ann  education  programs  to  eximlne  emerging  problems  and 
Issues  and  to  comnunlcate— both  amoni^  themselves  and  to  outsiders— how  the 
scientific  coRcunlty  can  nelp  find  .olutlons.  WKn  such  planning,  managers  are 
better  able  to  control  condltfons  by  anticipating  future  events  and  acting 
accoi^lngly. 

U  Is  niy  pleasure  to  report  that  the  first  round  of  these  reports  has  been 
con^leted  and  provided  to  Congress.   Their  development  Involved  the 
participation  of  mai^y  federal,  state,  and  private-sector  scientists,  educators, 
ind  aa'alnlstrators.  For  exan^le,  the  fteeos  Assessment  Reference  Document 
Includes  16  separate  papers  suthorec  jy  over  AU  nationally  prominent  :ic1ent1sts 
and  educators.   Several  or^^anlzatlons  and  Interest  croups  provided  Input  for 
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these  reports  and  for  the  priority-setting  process.   They  included  the  policy 
cormlttees  aligned  with  the  Naticnal  Association  of  State  Universities  ana 
Land-Grant  Colleges— kCOP,  ESCOP,  ana  RICOP,  National  Agricultural  Research  and 
Extension  Users  Aavlsory  Board;  professional  societies;  industry 
representatives,  and  individual  users  of  science  and  education  programs. 

The  exciting  .ipect  of  this  total  exercise  is  the  apparent  usefulness  of 
these  reports.   We  have  received  several  letters  and  cotnraents  froa 
administrators  and  scientists  within  the  decentrilized  system  of  agricultural 
research  and  education.  Some  states  are  using  the  procedures  employed  by  the 
Joint  Council  as  a  basis  for  formulating  new  directions  within  their  colleges  of 
agriculture.    The  national  priorities  have  to  be  reformulated  to  satisfy  state 
and  local  needs,  but  they  provide  a  general  yuideline  for  meanlnyful  discussions 
and  nird  decisions  that  need  to  be  laade,  especially  when  resources  are  limited* 
Others  are  uslny  the  documents  for  conrounicatlon  purposes— to  administrators  and 
scientists  in  other  colleges  and  agencies,  legislators,  and  leaders  of 
a9ricultural  yroups.   ur.  donn  Uunbar,  uean  of  Agriculture  at  Kansas  State 
university,  called  the  Needs  Assessoent  Sucirjary  "A  document  which  reflects  a 
blueprint  for  our  research  and  extension  programs  for  the  next  2U  years". 

The  need  for  the  reevaluation  of  science  and  education  programs  was  well 
stated  by  Ralph  H.  F.  Harc^y  in  testimony  before  this  cormittee  on  June  6,  1984. 
He  said: 

U.S.  agricultural  production  and  input  industries  will 
need  to  co-^pete  in  a  more  rapidly  changing  world 
environnent.  Several  factors— people,  training. 
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funding,  facilities,  prograrts,  technology  transfer,  and 
accountability— are  Identified  as  key  to  providing  a 
strong  base  of  science  and  technology  to  nialntaln  or 
hopefully  Increase  the  conpetltlvti  position  of  U.S. 
agricultural  industries. 
Hr.  Chalman.  In  your  letter  of  April  9,  1984,  you  Indicated  a  desire  to 
address  Issues  raised  in  recently  cotnplcted  planning  reports.  Some  of  these 
Issues  concern  specific  Science  and  Education  (S&E)  agencies  in  USDA.  The 
agency  ac^niinlstrators  will  address  those  Issues  later  in  this  hearing.  However, 
other  Issues  concern  all  or  most  S&E  agencies  in  the  department,  and  I  will 
cocment  on  those  now. 

In  regard  to  the  biotechnology  Initiative,  the  charter  for  this  hearing 
raises  questions  about  allocations  of  resources,  llnlcage  among  federal 
performers,  regulatory  concerns,  and  secondary  Impacts  on  the  agricultural 
econoRiy.  These  are  questions  that  need  answers,  and  th^  will  be  addressed  by 
other  witnesses.   I  would  simply  like  to  emphasize  to  you  the  significant 
opportunities  that  would  be  foregone  if  this  program  Is  not  inv)lei»ented  as 
proposed  In  our  1985  budget  proposal. 

biotechnology  research  offers  the  potential  to  Increase  plant  and  anlnal 
productivity  without  Increasing  Input  costs.   The  possibility  of  reducing  loss 
from  disease  and  Insects,  Improving  nitrogen  fixation,  and  creating  new 
microorganisms  that  are  more  efficient  In  converting  waste  lignin  and  cellulose 
to  sinple  carbohydrates  and  sugars  appears  to  be  within  reach.  The  promising 
new  processes  Just  beginning  to  find  conoercial  applications  are  theoselves  the 
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result  of  decades  of  fundamental  research.    In  the  ^ears  ahead  there  is  every 
reason  to  beheve  that  Motechnolosy  and  related  research  In  a^jrlculture  and 
forestry  wiU  produce  payoffs  as  ^reat  as  any  in  the  past— payoffs  that  will 
Increase  the  efficiency  with  which  we  produce  our  food,  fiber,  and  forest 
products,  that  wiU  reouce  t^e  adverse  Inyact  of  our  modern  production  systems 
on  the  environment  and  on  our  non-renewable  resources,  that  will  Increase  the 
quality  and  assure  the  safety  of  our  agricultural  products  for  parkets  at  home 
and  abroad,  and  that  wUI  increase  our  storehouse  of  fundamental  knoKledge  oh 
which  the  new  major  advances  In  agriculture  will  be  built. 

The  charter  for  the  hearing  recognized  the  major  step  forward  taken  by  the 
Joint  Council  on  Food  and  Agricultural  Sciences  when  It  ranked  eight  national 
priorities  for  FY  lytti.   Tne  top  one--biotechnoloyy  research— did  receive  major 
envhasis  in  the  proposed  19tt^  budget,   because  of  severe  budget  constraints, 
only  t  few  of  the  reniaining  seven  priorities  were  proposed  for  increased  federal 
funcs  at  tnis  time.    This  does  not  mean,  however,  tnat  the  other  priorities  will 
oe  lynored.  both  federal  and  state  performers  are  evaluatiny  their  current 
proorerr.  riix  and  loo^in^  for  opportunities  to  redirect  resources  into  high 
priority  areas. 

During  tne  lait  su  months  the  Joint  Council  has  discussed  Jn  scae  detail 
two  of  the  top  priority  areas—forestry  and  conservation.   Scientists  and 
administrators  froR  the  federal,  state,  and  private  sectors  met  with  the  Joint 
Council  to  discuss  the  si(^nif1cance  of  the  forestry  industry  in  the  United 
States.    They  mentioned  six  agen^ia  items  needing  action: 


•  basic  researcn/biotechnology. 
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•  new  program  direct Ions » 

•  education  needs, 

•  International  programs, 

•  vitality  of  the  system,  and 

•  funding  trends* 

The  needs  of  tne  forest  research  and  education  community  could  well  be  the 
basis  for  a  review  next  year  by  this  coimlttee  or  the  science  and  educat;ion 
connlttee.    later  in  this  heanni;  another  witness  will  address  this  subject  In 
more  detal  1. 

The  Soil  Conservation  Service  (SCS)  presentee  Information  to  the  Joint 
Council  on  major  conservation  issues  needing  attention  by  the  research  and 
education  cormjnlty.   These  Include: 

•  erosion/productivity  relationships, 

•  offslte  effects  of  erosion, 

•  water  management  issues  and  ranyeland  conservation,  and 
c   conservation  Incentives. 

Natural  resource  programs  have  received  additional  support  In  recent  years, 
and  the  Agricultural  Research  Service  and  others  are  responding  to  the  needs 
expressed  by  SCS. 

Mr.  Chairman,  In  the  charter  for  tnls  hearing,  there  Is  a  sugyestlon  that 
the  acconpllshments  report  should  be  used  to  show  progress  In  priorities  hanked 
In  Che  priorities  report.   We  feel  that  Is  a  vood  suggestion,  and  U  wlU  be 
discussed  in  an  upcoming  Joint  Council  meetini^. 
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Tne  suyyestion  that  nlyh  priority  areas  should  receive  more  analysis  in 
future  priorities  reports  can  also  De  examinea  t>y  the  Joint  Council.  This 
analysis  could  include  tne  econoraic  significance  of  improved  or  new  technologies 
ano  potential  spinoffs— social,  environmental,  and  scientific.  We  do  not  think 
that  a  critical  path  analysis  is  necessary  for  hiyn  prioritj^  ?reas  Identified  In 
the  priorities  report.    If  a  major  thrust  is  envisioned,  a  critical  path 
analysis  woiii    oe  the  responsibility  of  the  agenc>  and/or  university  perforniny 
tne  work. 

The  suyyestion  that  supply-demand  projections  Should  be  more  closely 

1 

connected  to  research  needs  is  valid.   Garj^  Taj^lor  of  the  Econoaiic  Research 
Service  is  now  nelping  with  the  Joint  Council  reports,  and  should  bring  some 
expertise  and  knowledyK  to  this  issue.   The  Ayricultural  Kesearcn  Service 
considers  economic  inforniation  in  determinln9  program  direction  and  currentlj^ 
has  Ira  Branson  on  detail  to  the  Economic  Research  Service  to  Improve  the  _ 
linkaoe  between  tne  two  agencies.   Udvious1>,  economic  information  is  an 
irvortant  inyrpcient  la  plannini^  DiolOi,ical  and  phj^sical  science  research  ar\d 
snould  be  .a  rx)re^  integral  part  of  researcn  planning. 

Uunny  tne  convvny  year  the  Jo.int  Council  on  Food  and  Agrlcultura)  Sclence^^ 
intends  to  examine  one  facet  of  this  suppl^-demanq  issue;   How  can  agricultural* 
production  be  more  closely  connected  to  chanying  human  nutrition  requirements? 
Hunan  nutrition  scientists  and  plant  and  animal  production  scientists  need  to 
coDHunicate  their  findinys  to  each  other.   Producers  need  help  in  adjusting  to 
chanyiny  markets.   New  pioloylcal  research  techniques  have  made  it  more  feasible 
to  reduce  or  eliminate  undesirable  nutrient  characteristics  in.'plants  and 
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anlDils.  These  new  techniques  can  make  an  ic^ortant  contribution  to  adjustn«nts 
that  faroers  and  the  food  industry  will  have  to  make.  Both  social  and 
biological  scientists  should  be  involved  in  addressing  this  issue. 

All  the  discussion  about  new  opportunities  and  emerging  issues  should  not  be 
taken  as  an  abAndontnent  of  traditional  research  and  education  programs.  One 
major  area  of  responsibility^  of  the  food  and  agricultural  sciences  is 
laalntenance  research,  which  is  the  research  needed  to  offset  the  forces  that 
would  otherwise  result  in  productivity  losses.  As  agriculture  becones  more 
dependent  on  sophisticated  technologies  to  produce  and  process  food,  fiber,  and 
forest  products,  it  takes  more  effort  to  maintain  the  effectiveness  of  these 
technologies. 

A  broad  range  of  activities  is  covered  under  the  ucibrella  of  oiintenance 
research.   Upgrading  the  disease  an<r  insect  resiUance  of  plants  and  livestock 
is  central  to  wlntenance  research  efforts  and  involves  a  diverse  group  of 
scientists,  ranging  from  plant  and  animal  physiologists,  to  pathologists, 
entoniologists,  silviculturins,  and  agronomists.  Hanagecient  practices 
continually  change,  requiring  new  infomation  and  skills.   Just  like  buildings 
and  equipment,  technology  depreciates  in  usefulness  and  nust  be  updated. 

A  unique  aspect  of  the  agricultural  industry  is  that  the  product  Is 
biological,  subject  to  the  vagaries  of  weather  and  the  threat  of  weeds,  insects, 
and  diseases.  The  results  range  from  local  misfortunes  to  national  emergencies. 
The  best  way  to  prevent  a  crisis  is  to  identify  and  treat  the  problem  early. 
Two  exanples^  of  unexpected  occurrences  were  the  tussock  moth  outbreak  and  the 
corn  leaf  blight.  Because  scientists  were  studying  these  organisms. 
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biological  processes  were  understood.  Ketnedlal  action  was  taken  In  time  to 
avert  disasters  of  national  and  International  dipenslons.    In  an  unfinished 
manuscript,  Donald  L.  plucknett,  currently  with  the  World  Bank,  estlnates  that 
about  4U  percent  of  |the  research  In  the  agricultural  sciences  Is  devoted  to 
maintenance  research. 

In  addition  to  mainlining  the  productivity  levels  of  scientific 
agriculture,  the  system  niust  also  train  scientists  for  the  future.  State 
Agricultural  ^.xperlment  Stations  and  the  Cooperative  Extension  Service  are 
Integrated  Into  the  Colleges  of  Agriculture  at  the  land  grant  unlversltltes . 
These  are  educational  and  research  institutions  that  are  staffed  by 
professionals  who  not  only  conduct  research  but  teacr>  studtnts  and  extend 
Information  to  producer^  and  consumers.   A  broad  base  of  professional  coDpetence 
Is  essential  In  each  subject -matter  area  and  discipline  to  cover  these  multiple 
areas  of  responsibility.^ 

Finally,  Kr.  Chairman,  I  would  like  to  laake  you  aware  of  an  effort  the 
administration  has  underway  to  prepare  for  next  year's  hearing  on  the  1985  Farm 
Bill.    Six  subcommittees  have  been  established,  under  Deputy  Secretary  ling's 
leadership,  to  examine  alternatives  to  current  programs.   The  six  subcomiilttees 
are;    Farm  Coirmodlty  Programs,  International  Trade  and  Food  Assistance,  Resource  * 
Conservation,  Farm  Credit  and  Rural  Development,  Feeding  and  Nutrition  Prograns, 
and  Research.   I  chair  the  Research  subcomtttee,  which  Includes  representatives 
from  Health  and  Human  Services,  National  Science  Foundation,  Office  of 
Management  end  Budget,  Office  of  Science  and  Technology  Policy,  and  the 
Interior,  Cormerce,  and  Energy  Oeparttaents.  The  basic  responsibility  of  the 
subcommittee  will  be  to  develop  a  factual  background  paper  to  help  us  focus  on 
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future  Science  and  Education  policies*  The  first  draft  of  the  background  paper 
Is  scheduled  for  cotnpletlon  by  the  end  of  this  month. 

We  feel  that  this  exercise  provides  us  with  a  tremendous  opportunity  to  show 
now  new  Knowledge  froci  the  food  and  agriculture  sciences  can  help  provide 
solutions  to  significant  agricultural  problem*   If  farmers  an*t  sell  their 
products  at  a  profitable  price*  there  is  either  a  isarketing  problea*  a  cost 
proble/Dt  or  a  quality  problem*   As  In  the  past»  research  and  education  cah  he¥p 
the  producer  and  processor  do  a  better  Job  in  all  three  areas*  The  solution 
cannot  be  found  over  night  because  the  issues  are  very  complex.  Exchange  rates t 
Interest  rates»  and  other  economic  and  political  factors  are  very  io^ortant 
aspects  of  this  overall  problemt  but  in  general  are  not  subject  to  easy  control 
by  iny  one  sector  of  the  national  or  international  comrunlty*   Nevertheless,  by 
bringing  together  the  expertise  of  knowledgeable  people  who  can  examine  the 
problems  from  many  viewpoints,  we  believe  that  we  can  bring  about  significant 
Improvements  for  both  producers  and  consumers* 

Hr*  Chairman*  I  am  grateful  for  the  opportunity  to  appear  here  todi^y  to 
engat^e  In  a  meaningful  discussion  of  agricultural  research  and  education 
programs*  I  will  be  pleased  to  answer  my  questions  you  or  other  ptst&bers  of  the 
cotmlttee  may  have* 
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STATEMENT  OF  DR.  TERRY  B.  KIKKEY,  JR.,  ADMINISTRATOR,  AGRICULTURAL 
RESEARCH  SERVICE,  U.S.  DEPARTIIENT  Of  AGRICULTURE 

Hr,  Chairain  and  Meabers  of  the  Subcoflwittec,  1  ipprecUte  the  opportunity 
to  be  here  todiy.   Dr.  Bentl^  has  given  you  an  overview  of  the  agri cultural 
research  systeo,  ind  I  would  like  to  »ore  fully  discuss  the  activities  and 
concerns  of  the  Agricultural  Research  Service  (ARS)  which  you  requested  we 
address. 

The  ARS  is  the  principal  intrawral  research  agency  of  the  USDA,  The 
ntssion  of  the  ARS  is  to  plan,  develop,  and  implement  research  that  ts  designed 
to  produce  the  new  knrA^ledge  and  technologies  required  to  assure  the  continuing 
vitality  of  the  Nation's  food  and  agricultural  enterprise.  As  a  Federal 
research  agency,  ARS  (1)  solves  problems  that  are  of  legitiomte  national 
concern,  (2)  conducts  research  that  is  appropriate  for  the  Federal  goyernmfnt, 
and  (3)  exploits  the  unique  capabilities  of  ARS  scientists  and  the  facilities 
they  operate  to  conduct  mission  o  iented,  fundamental,  and  applied  research  to 
solve  problems.   This  is  a  combination  that  forms  an  integrated  and  coordinated 
national  resource  that  is       duplicated  by  others  in  the  full  U.  S. 
agricultural  research  and  development  system. 

As  a  centrally  managed  Federal  research  agency,  ARS  is  uniquely  qualified 
to  iirplement  a  national  level  nission  for  the  benefit  of  producers  ind  consumers 
of  the  Nation's  agricultural  products.    In  order  to  achieve  its  mission,  ARS  has 
developed  a  long-term  ARS  Strategic  Program  Plan  and  a  6-Year  Impleipcntation 
Plan  which  establish  research  priorities.   This  Committee  is  well  aware  of  the 
goals  and  objectives  of  those  plans,  Hr.  Chairman,  such  as  addressing  the 
current  and  future  needs  of  agriculture  for  managing  its  natural  resources, 
producing  and  marketing  food  and  other  products,  and  providing  nutritious  and 
wholesome  foods  at  reasonable  costs.  The  Plan  describes  the  kinds  of  research 
that  scientists  of  ARS  think  will  be  needed  to  achieve  the  objectives. 
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The  intent  Is  to  C0Rmun1cite»  In  an  understandible  wa^,  the  relevance  ind 
importince  of  the  igricuUuril  sciences  for  the  future  well-being  of  the  United 
States.   The  Plan  describes  the  wiy  in  which  ARS  plans  to  pobilize  its 
scientific  resources  to  help  achieve  the  objectives  of  mission  oriented 
fundanental  and  applied  research.    The  Plan  also  provides  for  the  continuois 
review,  evaluation,  and  updating  of  ARS  research  to  insure  both  scientific 
excellence  and  continued  relevance. 

The  6-lfear  Iinplementatlon  Plan  is  a  statemnt  of  ARS  progria  priorities  and 
overaU  research  direction  for  the  planning  period— 1984-1990.   This  Plan  helps 
guide  ARS  scientists  who  develop  research  projects,  along  with  other  agencjf 
declsionmalcers  at  all  prganizitional  levels.    It  aiso  provides  itsportant 
Information  to  organizations  that  cpoperate  with  ARS,  use  ARS  research  findings » 
or  provide  resources  for  ARS  activities.  Plans  are  never  static.    The  ARS  nust 
and  will  respond  to  expected  and  unexpected  problems,  technological  advances, 
research  opportunities,  and  to  changes  In  public  policy.    Therefore,  the  6*Year 
Implen^ntation  Plan  Is  reviewed  and  updated  as  needed.   But  no  major  changes 
have  been  nade  to  the  Plan. 

In  addition  to  the  development  and  Implementation  of  the  ARS  program  plan, 
ARS  has  undergone  organization  changes  here  at  headquailers  and  sore  recently  in 
regional  and  area  offices.    Every  change  made  to  date  has  been  to  improve  the 
organization,  focus  on  national  research  priorities,  Improve  overall  manageaent 
responsiveness,  improve  ac<.o>jntab111ty,  and  streamline  comnunlcati ons.  This 
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ye«r,  Kr.  Chaimin,  we  have  reduced  the  nunber  of  areas  and  centers  in  ARS  from 
25  to  U.   The  Area  Directors  now  report  directly  to  ne,  thus  assuring  control 
of  program  and  funds  from  headquarters  rather  than  from  four  regional  ana  25 
area  offices.  In  addition  to  these  significant  changes  In  line  research 
sinagement  and  administrative  management,  we  have  reorganized  the  ^tlonal 
Program  Staff  to  strengthen  its  national  overview,  national  responsibilities, 
and  national  functions.   Through  these  actions,  ARS  has  identified  over  350 
additional  positions  that  can  be  reassigned  to  risearch. 

ARS  toaintains  a  continuous  program  of  intensive  coc^tnunication,  problem 
identification,  problem  prioritization,  planning,  program  review,  research 
priority  establishment,  coordination,  and  analysis.    This  is  required  in  order 
to  assure  that  the  Agency's  major  program  policies  and  research  priorities  and 
their  execution  are  providing  optimal  means  of  realizing  the  ARS  national 
research  program  strategy.   Ue  will  respond  to  new  problems  and  to  new 
scientific  opportunities  to  improve  agricultural  efficiency  without  neglecting 
our  historic  responsibilities  to  farmers,  the  agricultural  industry,  and 
consumers. 

For  example,  the  problem  of  maintaining  and  improving  soil  fertility  is  not 
n»w,  Hr.  Chainaan,  but  recent  scientific  advances  have  opened  up  new  research 
opportunities.  Ue  have  recognized  for  some  time  that  inadequate  attention  has 
been  given  to  basic  research  on  soil  fertility  and  the  chemical  and  biological 
properties  of  soils  as  they  relate  to  optimum  crop  production  and  resource 
conservation.  As  crop  yield  potentials  are  increase  ,  new  research  is  needed  on 
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soil-pUnt-nutrition  reUtionships  so  that  soil  fertility  ind  its  management  are 
optimized  and  do  not  become  barriers  to  co.itinued  increases  In  future  U.S.  crop 
yi  Jd  levels.    The  FY  1985  ARS  budget  request  includes  an  increase  which  will  be 
used  to  establish  a  coordinated  network  of  ARS  projects  across  the  country  to 
investigate  biological,  chemical,  and  physical  interrelationships  within  soils 
comprising  a  spectrum  or  variety  of  agricultural  production  systems,  including 
organic  farming. 

There  is  correlation  between  ARS  research  priorities  and  the  needs 
assessments  and  priorities  that  have  been  developed  by  nationally  oriented 
organizations.    Mr.  Chairman,  in  furtherance  of  its  continued  effort  to  assure 
that  our  research  meets  the  needs  of  American  agriculture,  ARS  Is  moving  forward 
in  both  planning  and  implementation  to  strengthen  and  fc  m  on  the  biotechnology 
and  bioregulation  sciences.    ARS  and  the  National  Acaden\y  of  Sciences  have 
initiated  a  study,  "A  National  Strategy  for  Biotechnology:   Science  Jind 
Technology  in  Agriculture."   The  study  is  due  to  oe  completed  this  September. 
It  will  be  of  great  value  to  this  Agency  in  pUining  the  research  programs  in 
molecular  biology  and  agriculture  science  and  technology. 

Another  step  to  enhance  our  programs  In  the  new  biotechnclogies  is  the 
establishment  of  the  "Plar.t  Gene  Expression  Center"  at  our  Albany,  California, 
facility.   This  labo'^atory  will  concentrate  on  the  basic  studies  that  will 
generate  fundamental  knowledge  and  technology  tnat  will  undergird  a;\y  practical 
application  of  plant  gene  expression.    This  Center  will  strengthen  cooperative 
programs  with  Federal,  other  public,  and  prime  research  group?. 
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ARS  Is  currently  redirecting  resources  sived  from  wnigeacnt  reillgnwnt 
Into  several  biotechnology  progrim  InltUtlves  it  our  Northern  and  Southern 
Reglonil  Research  Centers.   Exisiples  of  these  Initiatives  are: 

0  genetic  engineering  of  rumen  microorganisms  to  Improve  efficiency 
of  feed  conversion  and  animal  growth;  and 

0  In^roved  conversion  of  agriculture  products  to  higher  valued  wterlals 
tti*ough  blotechnologiy. 

A  number  of  new  scientists  will  be  onboard  thJs  fiscal  year  to  Initiate 
these  projects.  The  Agency  has  already  financed  the  renovation  and  some  new 
equipment  for  the  Initiatives. 

Research  results  must  b«  put  Into  the  hands  of  those  vho  need  them.  ARS 
has  (nade  major  progress  In  developing  an  ARS  tachnologiy  transfer  Plan  end  hes 
recently  appointed  a  full-time  Technology  Transfer  Coordinator.   With  the 
perm^«1on  of  the  C07axtt«e,  we  would  like  to  Include  this  Plan  In  the  record  of  ^ 
theso  hearings.  The  Plan  attempts  to  lirprove  the  technology  transfer  capability 
of  ARS  scientists.    A  computer  network  has  been  Instituted  to  speed  ARS  research 
results  to  Federal  and  State  Extension  specialists.   Currently  In  a 
pilot-testing  stage  It  will  be  expanded  to  all  50  states  early  n'.xt  year.  This 
Mill  reduce,  by  up  to  a  year  or  more,  the  time  necessary  between  the  completion 
01  research  and  Its  use  by  Extension. 
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The  Penoyslvania  State  University  study  on  technology  transfer  is  nearing 
completion  and  promises  to  provide  policy  options  for  other  improvements  in  the 
USDA-Land  Grant  Systems  efforts. 

Hp.  Chairntjn,  while  we  have  our  research  and  technology  ;ransfer  plans  in 
place,  we  would  be  remiss  if  we  did  not  consider  the  intpll cations  of  recent 
studies  regarding  the  future  availability  of  scientific  expertise  in  the  food 
and  agriculture  sciences. 

me  higher  education  cormunity  in  colleges  of  agriculture  is  currently  at  a 
critical  JunctU'^e  in  term  of  program  qualit>  and  enrollments.   The  ability  of 
American  agriculture  to  continue  as  a  leader  in  world  food  export^  is  dependent 
on  theNation^s  supply  of  agricultural  scientists  and  professionals. 

The  Office  of  Higher  Education  Programs  (KZP}.has  been  quite  actively 
involved  in  a  variety  of  projects  with  cooperating  institutions  to  encourage  and 
assist  colleges  of  agriculture  in  strengthening  their  capacity  to  produce  the 
requisite  graduates  and  professionals  in  the  food  and  agricultural  sciences. 
Cooperative  ventures  with  various  universities  and  others  have  been  initiated  to  * 
addrcs«  SG(»e  of  the  critical  areas  in  apricultural  higher  education.    I  would 
like  to  provide  detailed  information  i>n  these  activities  for  the  record. 
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Additiontlly,  I  would  like  to  highlight  some  of  these  ictlvltles  because  of 
their  pirticuhr  importince  to  the  food  ind  agrkultunl  sciences  higher 
education  comnunity. 


0  Witional  Agricultural  and  Natural  Resources  CoUege  Curriculum 
pevelopnent  Project 

In  September,  1982,  the  USDA  Higher  Education  Office  requested 
Or.  Richard  Merritt  of  Rutgrrs  University  to  conduct  a  National 
Asses soent  of  Agriculture  and  Natural  Resources  Curricula  to  'dentify 
and  prioritize  needed  changes.   A  $?5,000  planning  grant  was  awarded 
for  this  purpose.  This  asf'SStnent  was  concluded  in  July,  1983  with 
twelve  high  priority  course  areas  Identified  and  the  recowaendation 
made  thu  courses  be  developed  In  these  areas  in  order  to  strengthen 
curricula  In  agriculture  and  natural  resources.  Representatives 
fror-i  the  two  ciajor  higher  education  associations  in  the  U.S.  concerned 
with  agriculture  and  natural  resources,  a  Business  Industry  Advisory 
Cojumittee,  the  USOA  Joint  Council's  National  Higher  Education  Oonwittee, 
and  the  director  and  staff  of  the  USDA  Higher  Education  Programs  office 
participated  fully  in  this  study*    This  project  has  attracted 
considerable  interest  and  has  ^garnered  a  signlficpnt  conwnitBent  of 
resources  froo  the  private  sector  as  well. 

0  Assessment  of  Competencies  Needed  by  Future  Agricultural  Scientists 

The  Board  on  Agrlciiltirre  of  the  National  Research  Council  of  the 
National  Acadenjy  of  Sciences,  at  the  request  of  USDA,  is  presently 
directing  a  wjor  study  of  trends  in  competencies  needed  by  future 
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agricultural  research  personnel  at  the  doctoral  and  post-doctoral 
level.    HAS  has  established  a  cotmilttee  of  experts  from  land-grant 
private  colleges  and  universities,  Industry,  and  government.  The 
coflnfttee  has  {»et  with  panels  of  highly  successful  research  scientists, 
lesearch  administrator,  and  science  educators;  has  evaluated  trends  in 
doctoral  degrees  conferred;  and  has  reviewed  pfOf11e>  of  scientists 
from  undergraduate  education,  graduate  and  post-doctoral  training 
to  employraent.   The  conw1ttee*s  report  on  future  needs  based  on 
observed  trends,  including  reccnnendat1nn«;  will  be  completed  hy 
January  1985. 

0  Food  and  Agricultural  Education  Information  System  (FAEIS) 

ARS  has  been  please'd  to  provide  seed  nioney  to  Initiate  FAEIS 
to  better  meet  our  needs  for  statistical  data.   A  cooperative 
agreement^  with  Or.  Owayne  Suter  as  project  director,  has  been 
in  place  at  Texas  A  &  H  University  for  a  couple  of  years  to  design 
and  implement  FAEIS.   However,  total  funding  to  dace  has  been  less 
than  $150»000. 

As  you  know,  the  development  of  £n  information  systen  involves  the 
assessment  of  user  needs.  Identification  of  available  data, 
identification  of  essential  d?ta  which  are  unavailable  and  need  to  be 
collected,  acquisition  or  collection  as  such  data.  Identification 
and  acquisition  of  necessary  personnel,  development  of  delivery 
procedures,  and  development  of  use*^  information  manuals. 
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Extensive  work  his  been  done  to  Identify  users'  needs,  essentiil 
«vaihble  dita,  and  necessary  dit*  .to  be  collected.  Howevtr,  these 
steps  «re  4yn*oic  «nd  oo^ning  In  nit u re  so  they  ire  never  fully 
completed.  Additionilly,  twch  -effort  his  gone  Into  the  icqulsition 
of  previously  univailible  diti  such  as  thit  pertiining  to  ficulty, 
graduate  student  support »  ind  acidemic  progrins.^ 

The  FAEIS  project  has  been  largely  responsible  for  stiouUtlng  the 
education  community  to  assuoe  responsibility  for  acquiring  these  new 
data.   The  project  is  currently  at  the  state  of  entering  and  editing 
these  data  along  with  other  data  acqulrea  regularly  fnx»  the 
Oepartjnent  of  Education,  the  National  Acadeny  of  Sciences,  and  the 
Department  of  Labor.   Identification  of  suitable  computer  software  and 
hardware  is  in  process.    Hence,  we  fully  anticipate  that  sorae  elements 
of  FAEIS  cm  be  on  line  in  i  reisonible  time  ^f  progress  continues. 

In  FY  1984  the  Higher  Education  Progrsms  (HEP)  offire  is  maniging  the  Food 
and  Agricultural  Sciences  Nitlonil  Meeds  Graduate  Fellowships  Progrim.  This 
program  consists  of  a  $5  million  ippropriitlon  for  competitive  grints  for  all 
colleges  and  universities  offering  i  master's  or  doctoral  degree  in  th*  targeted 
field  for  which  they  are  seelting  fellowships.  Of  the  amount  avallabVe*  for  this  * 
program,  90X  will  be  for  doctoral  candidates  and  lOX  for  master's  candidates  in 
selected  fields.  We  anticipate  that  this  program  will  support  the  recruitment 
ar.d  first  year  of  training  for  some  300  new  ^^raduate  students  In  biotechnology, 
food  and  agricultural  marketing,  agricultural  engineering  (including  soil  and 
water  conservation  and  management)  and  food  science/human  nutrition.  Students 
supported  rwst  be  U.S.  citizens.  Our  current  schedule  shows  proposals  are  due 
by  close  of  business  July  20,  1984;  peer  review  scheduled  for  August  14-18, 
1984;  and  findl  decisions  by  HEP  approximately  August  20-25,  1984. 
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Announcements  and  related  applicKion  materials  have  b^en  mailed  to  almost  2000 
iddrcssees.  In  idditfort,  there  have  been  nuraerous  calls  requesting  rwf.rials. 
Without  exception,  feedback  received  b>  our  HEP  staff  frota  the  academic 
community  his  been  very  positive. 

With  regard  to  the  Comnittec's  inquiry  relative  to  amending  Title  XIV  to 
encourige  stJte  or  privne  mitching  of  higher  education  grants,  it  is  our 
belief,  and  orte  shired  by  the  academic  cbomunlty,  that  current  language 
contained  in  Section  1417  of  Public  Law  95-113,  as  imendcd,  is  unnecessarily 
restrictive.   Thit  authorization  how  reads  thit  gra.its  shill  b<i  made  without 
regard  to  witching  funds  provided  by  recipients.    The  Ocpirtmenv  believes  that 
the  education  of  promising  new  agricultural  scientists  and  professionals  can  and 
should  be  a  shared  respcns tbiliiy.   By  deleting  these  words,  we  could  encourage 
the  state  and  private  sectors  to  contribute  resources  to  the  program  and, 
thereby,  expand  the  numbers  of  new  graduate  students  enrolling  In  targeted 
shortages  areas . 

Mr.  Chairman,  this  completes  ny  prepared  statement.  I  will  be  pleased  to 
respond  to  any  questi  ons  you  nay  have. 
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COOPERATIVE  STATE  RESEARCH  SERVICE 


U.  S.  DEPARTMENT  Of  ASRICUITURE 


Nr.  ChilnMn  ind,  Nei6en  of  th%  SubcoMilttee,  I  la  Or.  John  Patrick  Jordan, 
Adolnlstrator  of  tht  Cooparatlvt  State  Research  Service,  tha  Science  and 
Education  agency  through  which  Federal  research  funding  and  planning  1$ 
accomplished  co  b^ehalf  of  the  Oepartaent  of  Agriculture  with  the  52  State 
agricultural  experintnt  stations,  the  17  Colleges  of  1890  Including  Tuskeger 
Institute,  62  independent  Schools  of  Forestry  and  26  Colleges  of  VettriRary 
Nedlcina.    Host  of  these  in$ti<ut1on$  are  associated  with  Land-Grant 
universities.  You  have  alreacty  heard  frcm  a  nuiber  of  the  constituent 
organizations. 

I  would  like  to  speak  to  three  charter  Issues*  specifically: 

.  The  relationship  of  the  agency  to  the  needs  assessient  report  and  Its 
subsequent  Intact;  , 

.  The  biotechnology  Ini  '.atlva  which,  If  funded,  will  be  adainlstered  through 
the  Off  Ice  of  (rants      Progra«  System  within  the  CSRS  budget;  and 

.  Higher  education  and  the  role  that  research*  funded  at  least  in  part  (qt  the 
agen<y  through  the  universities,  fulfills  In  providing  highly  skilled 
scientists  and  technicians  to  m%t  the  needs  of  agriculture  In  the  1990s  and 
beyond. 

1.  The  Needs  Assessient  Study  provides  a  quality  knowledge  base  against 
Mhich  prograa  planning  and  budgeting     the  State  agricultural  exparlmnt 
station  systea»  Including  all  of  the  units  Identified  above,  can  be  dona 
cooperatively.   By  that  I  Man  cooperation  between  tha  State  agricultural 


ERIC 


566 


z 

experlnent  station  syst«i  and  research  agencies  within  the  Department  of 
Agriculture,  particularly  the  Agricultural  Reserch  Service,  the  Econcalc 
Research  Service*  and  the  Forest  Service. 

The  State  agricultural  experiment  station  system  has  engaged  In  cooperative 
planning  with  the  U.S.  bepartnttht  of  Agriculture  and  with  neighboring  States 
for  miny  decades.  Such  a  system'was  formalized  wUi.  the  establishment  of  the 
Regional  Research  Progran  which  required  the  submission  of  coordinated  proposals 
to  the  Administrator  of  the  Cooperative  State  Research  Service  for  approval. 
Subsequently,  a  broader  range  of  progran  planning  was  put  Into  motion  ts  a 
result  of  the  1966  National  Plan  for  Agricultural  Research  which  was  done 
cooperatively  between  the  National  Association  of  State  Universities  and 
Land-Grant  Colleges  and  the  U.S.  Department  of  Agr^  ulture. 

From  that  1966  Plan  emerged  a  HemoranJum  of  Understanding  between  the  two 
organizations  to  form  the  Agricultural  Research  Planning  Committee  (ARPAC) 
Initiating  the  5-year  projection  system  which  Is  used  In  the  current  system.  In 
fact  that  5-year  projection  system  was  formalized  In  the  Food  and  Agriculture 
Act  of  1977  and  Is  fully  operative  today. 

The  key  Issue  from  the  point  of  view  of  the  agency  Is  to  develojf  the  5-ycar 
projections  based  on  the  Needs  Assessment  Report  and  the  5-ye^ir  plan  and,  thus, 
establish  a  quality  fit.  Deficiencies  can  be  brought  to  the  attention  of  the 
system  throush  the  National  Agricultural  Research  Connlttee  of  the  Joint  Council 
on  Food  and  Agricultural  Sciences. 
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Eich  orgiftizition  rtctlving  funding  through  tht  Cooperttlvt  Stitt  Rtsiirch  - 
S«p¥ic«  hM  recti vtd  wltiplt* copies  of  thi  Hteds  Ai$ts$wnt  Report  «W  tht 
5-ytir  PUn  which  Is  driven  ly  the  Needs  Assessment  Report.  Consequently,  the 
1985-89  projections  should  bt  even  eore  rtilistic  then  in  the  pist  since  they* 
Mill  be  releted  more  cTosely  to  the  Nnds  A$$es$«tnt  Report  end  the  5-Yeir  PUn. 
However,  the  individuals  thit  cowthored  »st  of  the  irticles  in  the  Needs 
A5$e$$i«nt'Stu(^y  hive  been  deeply  Involved  in  the  regional  ind  netlonil  pUnning 
system  for  egriculturil  reseirch  end,  thus,  even  the  projections  thit  were  made 
for  1983-87  ire  quite  clo$e*to  being  on  target.  Mr.  Chiirmin,  in  essence  the 
system  his  been  very  r4spons1  ve  in  recent  yeirs  to  the  dtnonstrited  needs  of  the 
isricultunl  industry  of  AMrlci. 

One  of  the  sub-heedings  in  the  chirter .under  the  "lepict  of  the  Neecs  Astesseient 
Study"  is  pesticide  use.  It  relites  to  the  public  concern  i bout  the  use  of 
pesticides  in  igrlculturil  production.  There  ere  i  nu*er  of  progrees  ind 
projects  funded  it  leest  in  part  ty  the  Cooperative  Stite  Reseirch  Service  thit 
speik  to  this  issue.  The  sife  ind  effective  use  of  chenicals  in  agriculture 
remlns  in  le^ortant  eleoint  of  the  research  progrips  of  the  Stite  experiment 
stitlon  systee.  We  ire  proud  of  the  Joint  efforts  with  the  Extension  Service, 
the  Agriculturil  Reseirch  Service  and  the  private  sector  In  developing  crop  ind 
livestock  production  systwB  thit  wllVyleld  coimodltles  trtit  ere  sife  for 
consuners  and  the  env1ronacnt»  ind  it  the  siee  ti»  avoid  excessive  losses  due 
to  pests.   Hetionil  ind  regionil  Integrited  Pest  Hinageaent  (IPM)  efforts  are 
backed  ly  sustained  progrm  of  bisic  ind  applied  research,  including  a  Urge 
effort  in  biological  control.  A  strong  Federal-Stifre  pesticide  Impact 
assessmtnt  program  continues  to  be  an  effective  eechanisn  that  is-  responding  to 
current  pesticide  needs  and  Issues. 
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2.  Biotechnology  1v,on«.of  the  wst  exctting» frontiers  J:h«t  .agriculture  has 
hid  the  opportunity  ^o  participate  Jn  for  «  Jong, Jong -tifl».,  Sii^ly  stated, 
biotechnology  is  ,th*  application  of  technology  advances- to  linprovt  biological 
performance*..  The,  biotechnology  cootnittee  of  the  Division  of  Agriculture, 
Katlonal  ^soclation  of  State  Universities  and  Land-Grant  Colleges  has  defined 
biotechnology , as  "the  use  of  living  organlsns  or  Uielr-,co«ponents  in  Industrial 
processes."  Th^  point. out  that  this  is  not  new  to  agricu}ture  but  the  impetus 
for  greatly  increasing  the  iinpact  of  biotechr\plogy  op  food,  fiber,  and  forest 
production,  processing  and  utilization  is  really  the  excitlnj  new  frontier. 
Laboratory  worl;  in  this  arena  has  been  done  for  several  riectdes;  now  the 
opportunity  to  put  It  to  work  in  the  real  world  provides. an  ever  increasing- 
horizon.  Two  particularly  good  examples  nay  be  helpful. 

(a)  Cloning  of  calves 

The  asexual  reproduction  of  genetic  ider.t.  .>1  calves  was  developed  at 
severe^  State  agricultural  experiuent  stations.  , 

Ewbryos  are  collected  non-surgically  six  a^  seven  days  post  estrus  front 
superovulated  donor  cows.   Unfertilized  ova  are  also  collected  to  provide 
a  host  shell  for  one-half  of  a  sp^]lt  erijryo. 

Ewbryos  are  kept  alive  in  a  balanced  salt  solution  enriched  with  serun 
and  antibotlcs.   Prior  to  microsurgical  splitting  they,  are  placed  In  a 
swll  drop  of  nediUM  covered-with  paraffin  oil  In  a  culture  dish.  While 
observing  the  einbryo  at  lOOx  wgnlflcatlon  through  a  ^microscope,  ^ht  zona 
of  the  unfertilized  ovum  is  cut.  The  contents  of  the  ovum  art  evacuited 
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leaving  an  empty  shell.   In  similar  tainner  the  embryo  Is  then  bisected 
and  one-half  is  removed  and  placed  in  the  emptied  shell.   The  two  half 
ex^ryos  are  then  cultured  for  an  hour  or  two  to  allow  growth  and 
reorganization.   Following  evaluation  the  embryos  are  then  non-surgical ly 
transferred  into  recipient  cows  resulting  in  genetically  identical 
twi  ns . 

Some  of  the  practical  applications  of  cloning  are  to  be  able  to  produce 
identical  twins  which  will  allow  livestock  breeders  to  rapidly  increast 
their  genetic  pools;  provide  a  larger  nuRter  of  possiblt  pregnacies  fro* 
donor  cows  that  do  not  resp6nd»el1  to  superovulation  treatmint;  allow 
transftr  of  ont-half  of  an  embryo  while  the  other  half  can  be  froznn  for 
later  implant;  allow  quicker  return  on  investment;  decrease  the  average 
Cost  per  pregnancy,  decrease  the  nunber  of  donor  cows  needed  for 
transfer,  and  increase  the  gain  from  a  specific  genetic  ntting. 

Ice-nucleating  gene. 

Much  frost  danage  to  plants  is  caused  by  "ict-nucleation  active** 
bacteria.  Tht  microscopic  bacteria  promote  the  formation  of  ice 
crystals.  Plants  covered  with  them  freeze  and  art  damaged  or  killed  at 
temperatures  as  much  as  9  degrtes  Fahrenhtit  higher  than  plants  without 
them.  One  of  the  chemical  products  of  ont  strain  of  the  bacteria  acts  as 
a  starter  crystal  around  which  frost  can  form. 

Through  experimentation »  the  genes  that  give  bacteria  t^e  ict-iiucleating 
ability  have  been  isolated.    Using  recombinant  DKA  techniques,  the  gent 
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sequence  is  excised  leaving  the  bacteria  otherwise  Identical.  The 
engineered  bdcterU»  when  applied  to  crops  will  replace  their 
ice-nucleati    brethren,  lower  the  plants'  freezing  point  and  thus 
prevent  frost  damage.   This  process  could  save  U.S.  farmers  up  to 
$1  billion  a  j^ear  on  losses  due  to  frost  dimage. 

Recombinant  ONA,  or  "gene  splicing"  techniques,  Initially  found  practical 
use  In  the  manufacture  of  pharmaceutical  products  like  Insulin  and 
hUMn-growth  hormones.  But  agriculture  can  certainly  ouild  upon  this 
technology.   Uith  genetic  engineering,  plants  f.i^  be  able  to  provide  more 
nutrition,  repel  Insect  pests  or  survlvft  In  salt^  water.  Engineered 
;:1crobes  may  someday  help  wheat  plants  provide  their  own  nitrogen  from 
vhe  soil  or  conbat  specific  diseases. 

Recently  U.  5.  District  Court  Judge  John  Sirica  granted  a  preliminary  Injunction 
to  prevent  the  "Ice-nucleation"  experlnent  from  being  conducted  b^  the 
California  Agricultural  Experiment  Station.  All  that  Judge  Sirica  has  really 
called  for  Is  proof  that  environmental  concerns  and  the  safety  Issues  are 
adequately  addressed.  The  Department  of  Agriculture  has  felt  that  the 
Recombinant  DNA  Advisory  Connlttee  (RAC),  the  National  Institutes  of  Health  has 
been  a  comlttee  fully  capable  In  terns  of  the  talents  and  expertise  of  the 
people  on  that  committee  to  make  such  judgkients.  It  may  be  that  the  bod>* 
politic  will  Insist     something  more  than  that. 

3.  The  final  Issue  I  would  like  to  address  Is  the  Issue  of  the  development 
of  human  capital  to  be  utilized  within  the  ag  lculture  system,  particularly  with 
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respect  to  Research,  Extension,  and  Teaching  needs  for  t^e  future.   The  d«t« 
here  are  Irrefutable,  there  Is  a  net  loss  of  15  percent  between  those  Joining 
agriculture  and  those  leaving  agriculture  In  the  professional  ranks  toda^,  the 
latter  due  principally  to  retirements.   The  record  reflects,  however,  that  the 
system  provides  nearly  13,000  graduate  students  with  at  least  partial  funding. 
Of  those,  three-quarters  are  students  studying  at  the  Masters  level  and 
one-quarter  at  the  doctoral  level.    Students  at  the  Master's  level  may  progress 
to  the  doctoral  level  but  approximately  two-thirds  of  them  90  on  to  b< 
professional  laboratory  technicians,  h«gh  school  teachers  of  science,  or  work  In 
the  agricultural  Industry* 

Support  for  graduate  students  through  CSRS  and  the  State  agricultural  experlwnt 
station  systep,  however,  provides  funding  only  for  students  to  do  research  und 
does  not  provide  funds  for  teaching  experience  or  teaching  fellowships.  On  the 
other  hand,  CSRS  and  the  State  experlnent  station  system  do  provide  funding  for 
a  reservoir  of  people  who  can,  with  proper  additional  training,  become  teachers 
In  the  collsge  and  university  system.  CSRS  Is  a  strong  supporter  of  the  higher 
education  program  within  the  U.S.  Department  of  Agriculture.   It  will  do  every- 
thing It  can  to  assist  In  the  coordination  and  strengthening  of  the  reservoir  of 
human  capital  available  to  conduct  agricultural  research,  extension,  and 
teaching  activities,  and  to  provide  well  trained  Individuals  for  the 
as)r1  cultural  Industry. 

Mr.  Chalnnan,  I  will  of  course  be  pleased  to  re'/pond  to  ar\y  questions. 
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STATWKKT  OF 
DR.  MART  NELt  GRIBJIVOOD 
ADMINISTRATOR 

or 

EXTENSION  SERVICE 
U.  S.  DEPARTKENT  OF  AGRICULTURE 

Nr.  Chainum  and  Hesbers  of  th«  SubcooaittM.    I  ippz-eciate  tho  opportunlt.;  to 
participate  in  tho  continuation  of  tho  ovoriltht  hearings  on  ajrlculturo 
rot  ear  ch,  teaching  and  oxton»ion.    Tour  hoarln^jf  have  tivon  the  Ex  tons  Ion 
coowjnity  an  opportunity  to  dofflon»trito  tl.o  historic  offoctlvonoss  and  futuro 
opportunltlef  of  the  Ccoporitive  Rxtonilon  Systoa. 

Proireas     Since  tho  hoarlnss  on  Cooperatlvo  Extonslon  were  Initiated  In 
Karch,  1982,  slsnif leant  strides  have  been  n&de  In  resolving  issues  associated 
with  the  systcn.    Actions  Include: 

o       Issuance  by  the  Joint  USDA/NASULQC  coimiltte*>  of  rococnnondatlons  on  "A 
Perspective  for  tho  ruture  of  the  Cooperative  Extension  Service. - 
This  Is  frequently  referenced  as  the  -Extension  In  the  80* s-  report 

o      Internal  and  external  reviews  conducted  of  tho  Federal  partner. 
resuXtlnt  in  concensus  on  the  functions  end  future  directions  for 
Extension  Service,  USDA,  described  In  "Challenge  and  Change:  A 
*  Blueprint  for  the  Future.- 

o      A  nationwide  accountability  and  evaluation  system  designed  and 
Inplenented. 

o      Interactions  and  linkages  with  USDA  research,  action  and  regulatory 
agencies  strtngthaned. 


-  Recotnaendatlons  froo  these  documents  wore  the  primary  focus  of  the  Juno  3, 
1983,  hearing  before  this  Subcooralttoe  so  are  not  addressed  in  this  tostltaony. 
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The  Extension  In  the  80*s  report  reafflms  the  alsslon  of  the  Cooperative 
Extension  System  which  Is  to  dlisecilnate,  and  encourage  the  application  of, 
research-generated  knowledge  and  leadership  techniques  to  Improve  American 
igrl culture  Md  to  strengthen  this  nation's  ferllies  and  cooinunltles.  The 
need  to  restore  profitability  tu  agriculture,  sustain  the  productive  capacity 
of  our  nitural  resource  base  and  strengthen  export  markets  for  agricultural 
ind  forest  products  are  sotne  of  the  Issues  that  underscore  the  fact  that  the 
timely  dlsseolnotlon  and  application  of  research  knowledge  Is  essential  to  the 
basic  survival  of  our  Nation's  number  one  Industry. 

Accountiblllty  and  Evaluation  System.    As  noted  earlier,  several  Initiatives 
discussed  at  previous  hearings  are  now  operational  ind  producing  positive 
results.    The  now  national  accountability  and  evaluation  system  for 
Cooperative  Extension  programs  became  operational  October  1.  1983,  Key 
Ingredients  of  the  system  are  a  four-year  planning  cycle,  reduced  and  Improved 
reporting  proce<iures,  and  Increased  and  more  effective  evaluation  at  both  the 
sttte  tnd  national  levels. 

The  fouf-year  programs  of  work  In  each  state  focus  on  major  program  efforts. 
Including  objectives  and  projected  Impacts  for  each  major  program.  The 
planning  process  actively  Involves  citizens  In  the  counties  and  states  across 
the  nation  In  Identifying  and  prioritizing  needs.    Major  programs  are  then 
developed  to  iddress  these  needs  within  the  llnUatlon  of  resources.  The 
system  liso  links  reports  of  program  accomplishments  to  projected  programs  of 
work. 
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Another  ingredient  of  the  lystoa  is  oxpcm<led  procros  ev&luition.    Vorkins  vith 
our  ttate  ind  county  p&rtners  throuth  the  National  txtension  Accountibility 
and  S.aluation  Policy  Council,  we  hive  identified  and  Ivpleaented  national 
evaluation  itudiei  detlint  with  five  Bajor  oxteniion  education  prosrass.  In 
addition,  itatei  have,  or  will,  be  initiating  aore  than  200  itudiea,  socdo  of 
Which  are  eulti-itate  in  icope. 

The  national  studiea  now  underway  focus  upon  intecrated  pest  manageoent, 
renewable  natural  resourceSt  financial  planning  and  nanageaent,  volunteerisa 
and  leadership  development.    These  studies,  designed  to  measure  social, 
econooiic  and  environisental  impacts,  will  also  provide  infoniiation  on  program 
participation,  program  manaxeccent  practices,  the  effectiveness  of  different 
program  delivery  methods,  and  the  research/extension/action  agency  linkages. 
Results  from  these  studies  will  provide  Extension  nationwide  with  information 
for  ioproving  both  tha  effectiveness  and  efficiency  of  programs  and  will  give 
us  the  capability  to  pod  if  y  program  policies  where  the  need  occurs. 

This  accountability  and  evaluation  system  is  an  **online**  source  of  information 
on  najoz;  programs,  report i  of  accomplishments  and  evaluation  studies  that  is 
accesiable  to  all  thr^je  partners  through  our  national  caamunication  network. 
This  comprehensive  syitero  will  provide  all  levels  of  Cooperative  Extension 
with  one  of  the  most  powerful  prograii  management  tools  that  It  has  ever  had. 

1862/1890  Halations »    As  you  know,  16  atates  have  both  1862  and  1890 
land  grant  institutions  that  are  involved  in  conducting  Cooperative  Extension 
programs.    In  uccord  with  the  National  Agricultural  Research,  Extension,  and 
Teaching  Policy  Act  of  1977,  as  amended  by  the  Agriculture  and  Food  Act  of 
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1981.  the  respective  Institution!  In  each  of  these  states  oalntaln 
comprehensive  protran  plans,  which  wore  updated  In  1983.    Bepresentatlvei  of 
theie  Institutions  alfo  collatwrate  and  Jointly  lubolt  to  USOA  thelp  four-year 
programs  of  work.    The  developoent  of  both  the  comprehensive  an<l  four-year 
protram  plans  provide  viable  occhanlsms  for  coordination  and  cooperation  In 
the  delivery  of  Extension  prograas  ind  effective  utilization  of  resources  for 
addressing  the  educational  needs  In  each  of  the  lt>  states. 

Addressing  Critical  National  and  State  Weeds.    The  recently  completed  Needs 
Assesiroont  for  the  Food  and  Agricultural  Sciences,  under  the  direction  of  the 
Joint  Council,  will  provide  guidance  for  national  program  priorities.    One  of 
the  cooinon  threads  that  was  woven  through  this  Needs  Assessment  was  the  heed 
for  the  development  and  adoption  of  alternative  production  technologies  to 
maintain  a  profitable  and  productive  agriculture  that  provides  the  food,  fiber 
and  forest  products  for  both  domestic  and  International  markets  while 
maintaining  the  Integrity  and  productive  capacity  of  the  Nation's  natural 
resource  base.    To  iwet  these  needs  will  not  only  require  new  technological 
developments  but  also  a  dynamic  system  that  both  Identifies  critical  national 
and  stnUs  Issues  and  needs  and  rapidly  transfers  current  and  new  technology  to 
users  for  adoption. 

The  Extension  system  has  made  significant  efforts  over  the  last  decade  to 
target  and  redirect  programs.    As  Identified  In  the  **Needs  Assessment**  and 
••Extension  In  the  80 's,"  the  Cooperative  Extension  System  programs  of  work  for 
the  next  four  years  address  high  priority  Issuer,  such  as  crop  and  anlm&l 
production  efficiency,  financial  and  marketing  management,  human  nutrition, 
leadership  development ,  etc.    Among  the  programs  to  receive  Increased  eophasls 
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are  toil  and  vmtor  coniervKtion,  foreit  mn^  ransol«nd  naniLseoont ,  procesiins, 
MTketins  and  diitrlbution,  and  agricultural  and  natural  resource  policy.  The 
increased  eophasii  for  theie  prosrass  will  co»^  prlaarily  through  the 
redirection  or  reallocation  of  present  reiourcei. 

Intarface  with  Reiearch /Act ion/Regulatory  Agenciei.    The  iaportance  of 
translatins  new  and  revolutionary  scitncific  research  to  enhance  asricultural 
productivity  in  thii  country  with  minimal  new  resource  allocationi,  dictate  an 
even  stronser  collaboration  between  research  and  extension.  Extension 
procroxBS,  in  order  to  be  effective*  depend  upon  an  adequate  base  of 
research -t^nerated  knowledte. 

Powerful  linkases  exist  within  our  cooperating  institutions  between 
researchers  and  extension  specialists,  with  sooe  having  joint  appointoenta. 
Ve  are  auressively  pursuing  stronger  linkages  with  federally  supported 
research  laboratories.    Recent  exunples  include  incorporating  current  AHS 
research  findings  into  our  nationwide  electronic  cooouni cat ions  network  for 
rap**  trantnission  to  extension  workers  across  the  country;  headquartering  an 
extension  worker  at  the  Forest  Service  National  Forest  Products  Laboratory  in 
Hadison,  Wisconsin,  to  design  nechanitas  for  identifying  and  incorporating  new 
research  findings  into  extension  programs;  initiating  a  shared/ joint 
appointxMnt  between  Bconooic  Research  Service  and  Extension  Service  in  the 
area  of  ccnraunity  structures  and  decisiomakint  and  a  coyrparable  arrangeccent 
projected  in  public  policy;  Extension  Service  leadership  for  technology 
transfer  with  the  Federal  Laboratory  Consortiua. 
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In  iddltlon,  the  Cooperative  Bxtenslon  tystos,  as  coopentor,  ix»<5lator  and 
educational  leader  In  an       of  limited  reiourcei  lervei  ai  an  l»portint 
conduit  for  Federal  and  State  action /regulatory  a^enclts  in  educational 
pro^roBialng  with  producers,  consmners,  and  local  and  coominlty  leaders,  'or 
c;»tmple,  we  are  cooperating  with  USDA'i  rood  Safety  and  Inspection  Service  to 
help  livestock  and  poultry  producers  avoid  dru^  and  chemical  reilduei  In 
slaughtered  animals,  collaborating  with  Federal  Crop  Insurance  Corporation  In 
helping  fanners  make  wise  risk  manage^wnt  decisions  about  crop  Insurance 
utilization;  supporting  the  Secretary's  Initiative  In  food  and  fitness  with 
the  State  Extension  Services  taking  the  lead  In  Information  dissemination  on 
food,  nutrition  and  exercise  and  their  effects  on  health  and  well-being;  and 
shared  positions  where  either  expertise  or  liaison  is  needed  In  critical 
program  areas »  e.g.,  conservation  tillage  and  rangeland  management. 

Future  Challenges  and  Opportunities.    As  we  continue  to  respond  to  the 
reconroendations  In  the  '^Extension  In  the  SO's,**  findings  from  the  very 
substantive  Heeds  Asscssiwnt  by  the  Joint  Council  on  Food  and  Agricultural 
Sciences,  and  Important  views  expressed  by  user/advisory  groups  at  all 
Extension  levels — natlonsl,  state,  county-  Extension  will  continue  to  Initiate 
program  and  administrative  improvements  to  be  on  the  ♦'cutting  edge.**   It  Is  my 
expectation  In  the  coming  months »  In  concert  with  csy  federal  and  state 
colleagues ,  to: 

1.    Continue  pursuits  to  capitalize  and  utilize  existing  and  new  electronic 
technologies  In  the  delivery  of  Extension  programs.    (This  topic  was 
addressed  In  the  testimony  by  Dr.  Henry  Uadsworth,  Director,  Purdue 
University,  and  Chair  of  Bxtenslon  Conmlttoe  on  Organization  and  Policy.) 
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2.  Inititutt  i«prov9d  syittwidt  proetffts  for  idtntlfylni  and  lupportlnt 
Mtlonml  and  regional  profrva  Innovatlonii  Including  •^trglns 
t«chnolosi«i .   As  on*  cosponrnt  of  the  proctsi,  «#•  hmve  lought  proposed 
inltintivei  fro*  our  nmtlonml  protrui  itaff.    Vt  t9  in  tho  proctii  of 
•olactinf  m  nuatMr  of  theio  Inltlmtlvti  for  \BplaMntmtlon.    It  ii 
anticipated  that  thoio  initiative!  will  place  our  national  profiraa  itaff 
in  a  stronger  catalytic  role  for  the  diffUiion  of  ntw  ttchnolotiai. 

3.  Devdlop  an  efficient,  tlMly  proceii  for  identifying  critical  national  and 
regional  protraMtatic  iiiues  to  be  addreiiod.    TT^  Cooperative  extension 
Strvice  hai  an  excellent  record  for  needi  identification  at  local  and 
state  levels.   Frcsi  ny  ptrspective,  this  capahility  can  be  strengthened  at 
the  regional  and  national  levels. 

In  closing,  Kr.  Chairaan,  as      continue  to  snve  forward  in  our  efforts  to 
strontthen  the  Cooperative  Extension  Systo*  so  it  will  continue  to  be  a  vital 
force  across  this  entire  Mation,  we  mist  be  mindful  of  those  characteriitici 
of  the  cystea  that  have  allowed  it  to  be  a  unique  achievesoent  in  Aaerican 

education.   TbbSi  chk«*acterists  include  the  tripartate  partnerships,  the 

J 

involveaent  of  people  in  our  plannint  processsa,  adequate  flexiDility  for 
progrBBS  to  respond  to  chan^ins  cv>nditiQns»  the  research  based  infonu*'ion 
systea,  the  ability  to  worlc  effectively  with  private  sector  resources  and  our 
nationwide  systea  of  adult  and  youth  volunteers  worlcins  with  Kxtenaion 
professionals  to  deliver  protrass. 

On  behalf  of  siy  col  leaf  uea  across  this  country,  thank  you  for  the  opportunity 
to  participate  in  these  hearings. 
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STATEMENT  OF 


DR.  KEITH  R.  SHEA,  ASSOCIATE  DEPUTY  CHIEF  FOR  RESEARCH 
FOREST  SERVICE,  U.S.  DEPARTMENT  0?  AGRICULTURE 


Before  The 

ttiee  on  Department  Operations,  Research,  and  Foreign 
Committee  on  Agriculture 
united  States  House  of  Representatives 


Concerning  Forest and  Related  Renewable  Resources  Research  in  USDA 


MR.  CHAIRMAN  AND  MEMBERS  OF  THE  SUBCOMMITTEE: 

It  Is  a  pleasure  for  me  to  join  with  my  Departmental  colleagues  appearing 
before  you  today.    The  Forest  Service  is  an  active  participant  In  the  research 
efforts  directed  by  the  Assistant  Secretary  for  Science  and  Education.  Ws 
maintain  close  liaison  with  Assistant  Secretary  Bentley*s  office.  We  believe 
that  forestry  and  related  renewable  natural  resources  have  been  well  served  by 
the  long-tem  nature  of  this  science  and  education  partnership  within  the 
Department  of  Agriculture. 

Forestry  is  big  business  in  the  United  States.   The  total  forested  land  base 
In  the  United  States  Is  about  750  million  acres  or  about  one-third  of  the  total 
land  area  of  the  country.    Of  this,  about  two-thirds-480  million  acres— Is 
occupied  by  "commercl'ar  forests,  i.e.,  land  which  Is  capable  of  growing  trees 
at  sufficient  annual  volume  to  have  commercial  value.   The  forest  products 
Industry  adds  about  $62  billion  a  year  to  the  United  States  economy  and  represents 
about  7  and  one-half  percent  of  the  total  value  added  in  all  of  the  Nation's 
annual  manufacturing  activities.    Thus,  about  $1  of  every  Sl3  of  manufactured 
value  added  comes  from  tne  forest  products  Industry.  About  1  out  of  every 
11  jobs  in  the  Nation  In  one  way  or  another  Is  associated  with  the  forest 
products  industry.   Additionally,  the  Nation's  forests  are  Important  for 


June  13.  1984 


580 


2 

grazing,  for  recreation,  for  soil  and  ^/atershed  protection,  as  habitat  for 
wildlife,  as  a  major  source  of  water  for  the  Nation^s  cities  and  rural  areas 
and  for  esthetics. 

Forestry  research  conducted  or  supported  by  the  Forest  Service  In  fiscal  year 

1984  amounted  to  $108  million.   The  61  forestry  schools  of  the  Nation 

have  a  research  budget  approaching  $80  million  from  all  sources  combined. 

These  two  programs— -of  the  Forest  Service  and  of  the  61  forestry  schools— .-account 

for  the  vast  bulk  of  publicly  supported  forestry  research  In  the  United  States. 

Thus,  It  is  important  that  these  two  programs  be  closely  coordinated  and 

Integrated. 

Forest  Research  Planning.   The  forestry  schoo!s  and  the  Forest  Service 
have  taken  a  number  of  steps  to  Integrate  their  research  activities.  The 
most  recent  product  of  this  effort  is  the  1980-1990  National  Program  Of  Research 
For  Forests  And  Associated  Rangelands.    Forest  Service  planning  is  done  pursuant 
to  the  Forest  and  Range land  Renewable  Resources  Planning  Act  of  1974  (RPA): 
forestry  school  planning  is  done  under  authorities  contained  in  the  National 
Agricultural  Research,  £xt3nsion,  and  Teaching  Policy  Act  of  1977,  as  amended. 
These  two  planning  efforts  hove  been  merged  in  the  document  cited  above.  I 
should  also  add  that  the  next  j^.itt  planning  effort  Is  already  underway  and 
should  be  completed  In  calendar  year  1985. 

In  addition  to  these  national  planning  efforts,  more  detailed  collaboration 
and  coordination  is  done  through  four  regional  planning  groups,  whose  planning 
areas  coincide  with  those  used  by  all  other  science  and  education  In  the  Department 
of  Agriculture,   Under  these  regional  groups,  we  address  more  specific  and 
localized  planning  an^  coorUinacion  efforts  that  are  appropriate  to  the  specific 
regions  of  the  c^iatry. 
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Research  Evgluatlon.   About  5  years  ago,  the  Forest  Service  and  ihe  forestry 
schools  looked  again  at  the  need  for  a  better  evaluation  of  research.  The  aim 
of  that  effort  was  to,  improve  priority-setting  and  to  evaluate  the  outcome  of 
a  variety  of  research.    The  results  of  this  study,  Criteria  For  Deciding  About _ 
Forestry  Research  Progran^,  have  been  useful  in  establishing  research  priorities. 
Since  that  time,  the  Forest  Service  ind  the  forestry  schools  have  undertaken  a 
series  of  specific  studies  of  what  have  been  and  what  are  likely  to  be  the  payoffs 
from  forestry  research.    It  is  important  to  note  that  we  In  forestry  research 
have  borrowed  heavily  from  the  evaluation  methods  and  techniques  that  hcve 
been  developed  for  M  agriculture  in  general. 

Basic  Research.    The  forestry  sciences  are  as  concerne   ibout  the  need 
to  understand  b..s1c  processes  as  are  other  sciences  in  agriculture.  Because 
of  this  concern,  the  Forest  Service  and  the  forestry  schools  undertook  an 
examination  of  basic  research  needs  in  forestry  and  published  in  1982, 
Our  Natural  Resource:   Basic  Research  Needs  In  Forestry  And  Renewable 
N<itural  Resources.    Five  primary  areas  of  scientific  inquiry  were  identified 
in  this  study.  (1)  basic  biology  including  biotechnology,  (2)  ecological  processes, 
(3)  forest  engineering  and  materia;  science,  (4)  economic  and  consumer  benefits, 
(5)  forestry  managerial  sciences.    These  five  areas  of  basic  Inquiry  are  essential 
both  for  economic  and  social  benefits.    The  Forest  Service  has  directed 
approximately  $1  million  Into  various  biotechnology  research  projects.  We 
intend  to  place  more  emphasis  in  these  promising  areas  in  the  future. 

Regional  And  National  Reviews  Of  Research.    The  forestry  schools  and  the 
Forest  Service,  as  provided  by  in  the  National  Agricultural  Research,  E;  ension, 
and  Teaching  Policy  Act  of  1977,  as  amended,  have  embarked  on  a  series  of 
reviews  of  important  science  and  education  activities  related  to  forestry. 
One  review  concerns  utilisation  of  forest  products  and  is  conducted  under  the 
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principal  leadership  of  the  National  Forest  Products  Association  representing 
the  forest  Industries.   Each  year,  a  broad  cross-section  of  Industry  and  other 
users  examine  In  detail  the  research  programs  of  the  Forest  Service  anc^  the 
forestry  schools  related  to  Improved  utilization  of  wood.    This  review  provides 
information  to  all  users  of  forestry  research  In  connection  with  wood  utilization 
and  has  the  additional  benefit  of  fostering  relations  between  the  public  and 
private  sectors.    In  addition*  technology  transfer,  wfilch  Is  the  more  rapid 
use  of  Infoftnatlon  to  solve  problems)  Is  greatly  enhanced. 

Other  research  reviews  Include  a  review  of  the  national  forest  Inventory  which 
Is  a  periodic  assessment  of  the  conditions  of  forest  lands  of  the  fiction. 
Another  research  review  which  has  just  been  conpleted  Involved  the  Integration 
and  coordination  of  growth  and  yield  forecasting  >ih1ch  are  ver^  Important  to 
public  and  private  forest r^*  particularly  In  the  South.    In  the  years  to  come, 
other  reviews  will  be  undertaken. 

And  f1naU>»  Mr.  Chalrmani  I  would  note  that  the  Joint  Council  on  Food  and  . 
Agricultural  Sciences  has  Identified  forestry  research  as  one  of  Its  Mgh 
priorities  for  examination.  The  Joint  Council  recognizes  that  there  are  a 
niriber  of  opportunities  In  forestry  research  that  need  additional  attention 
including: 

Basic  Re search/ Bio technology.   Forestry  probably  will  reap  the  largest 
return  of  any  crop  from  the  application  of  biotechnology->f1rst,  because  there 
Is  so  nuch  potential  improvement  awaiting  our  discovery,  and  secondly,  because 
tissue  culture  and  gene-splicing  technologies  offer  a  way  to  shorten  the  long 
period  between  generations  of  forest  trees* 


ERIC 


583 


5 


New  Program  Direction.    Areas  of  emerging  emphasis  wiM  include 
applications  of  economics  to  alternative  forest  management  plans  and  investments, 
improved  technologies  for  forest  regeneration  and  forest  products  utilization, 
protection  of  the  ba^lc  productive  potential  of  forestlands  through  reduction 
of  adverse  impacts  gT  forest  land  management;  and  forest  pest  management. 

Education:  Recruitment  and  Retention,  Applications  and  enrollments  in 
undergraduate  and,  to  some  extent,  graduate  programs  in  forestry  and  related 
fields  have  declined.    Renewed  efforts  will  be  required  to  recruit  and  retain 
high-quality  students  who  will  be  the  resource  managers  and  scientists  of  the 
future,  especially  in  the  face  of  the  Increasing  average  age  of  the  current 
forestry  scientists. 

Information  Packaging  and  Delivery  Systems.   There  is  still  much  to  be  done 
to  Improve  the  translation  and  transmission  of  new  concepts  and  technology  to  the 
ultimate  user.   New  electronic  co(nmun1cat1ons  technology  can  assist  in  this  task. 

International  Activities.    North  America  and  the  United  States  have 
the  productive  capacity  to  be  the  "wood  basket"  of  the  world.   To  realize  that 
capacity  will  require  development  of  technologies  so  as  to  lower  costs  of 
products  and  Increase  denand  on  world  markets.   This  also  will  entail  development 
of  technologies  to  use  efficiently  a  vast  reservoir  of  undtrutil ized  hardwoods 
growing  in  the  United  States. 

in  addition,  technical  exchanges  with  other  countries  make  it  possible  to  share 
experiences  and  data,  exchange  genmplasm,  and  otherwise  share  information  that 
can  Improve  the  efficiency  of  'orest  production. 
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Instltutlornl  Structure.   The  institutional  structure  and  interrelation- 
ships of  participants  in  forestry  research,  education  and  technology  transfer 
are  complex,  highly  distributed »  and  made  up  of  an  extremely  heterogenev.us  set 


detertnlning  If  the  institutions  hive  the  right  nunber  and  kind  of  participants, 
and  seeking  opportunities  for  improving  Institutional  perfonnance  must  be 
constantly  examined. 

Resources  and  Funding  Availability.   Mr.  Chairman,  the  next  round  of 
research  planning     the  forestry  schools  and  the  Forest  Service  will  be  completed 
early  In  1985.    Kt  that  time  we  will  be  prepared  to  go  into  still  more  detail 
about  opportunities  and  needs  associated  with  publicly  supported  forestry 
research  in  this  country.   The  several  points  brought  out  in  the  Joint  Council 
discussions  about  forestry  research  might  also  serve  as  a  basis  for  review  by 
this  Committee  and  by  others. 

Hr.  Chainnan,  this  concludes  my  testimony.    I  would  be  happy  to  respond  to  the 
Subcommittee's  questions. 


of  disciplines  and  unUs.   The  process  for  informing  new  participants. 
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hu.^orandum 
TO: 


FROM: 


Mcmbcrt,  Subcommittee  on  Department  Operaticnt, 
Retearch,  and  Foreign  Agriculture 

George  E.  Brown,  Jr. 


The  briefing  book  vhich  accompanies  this  memo  pro/idet 
useful  background  on  tlie  issues  to  be  ditcusted  at  the  hearings 
on  agricultural  research,  extension  and  higher  education  on  June 
6,  7,  12  and  13.  The  book  was  prepared  by  Kennan  Garvey,  on 
detail  from  USDX,  with  considerable  input  from  Skip  Stiles, 
Subcomniitcee  Staff  Consultant. 

Each  section  of  tnc  book  addresses  a  section  ot  the  charter. 
A  briefing  paper  in  each  section  restates  the  charter  language 
and  provides  additional  background.  Relevant  excerpts  from 
various  documents  follow  each  briefing  paper. 

Comreents  we  have  received  on  the  draft  charter  have  general- 
ly provided  observations  on  the  issues.  Since  the  charter  is 
intended  to  stimulate  such  dialogue,  we  hive  decided  to  finalize 
the  draft  charter  without  change. 

We  have  scheduled  a  briefj-ng  session  for  your  staff  on  June 
4  at  3:00  p.m.  in  1336-A  Longworth  Building  to  sumnariz*  the 
briefing  book  and  answer  any  questions  on  the  upcoming  hearings. 

The  hearing  schedule  is  attached.  Note  that  the  session  on 
June  7  is  now  scheduled  to  begin  at  9:45  a.m.  This  was  delayed 
slightly  duo  to  my  scheduled  testimony  before  another  Gubcoinnit- 
tee. 
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Tentative  Schedule 


Agricultural  Research,  Extension  and 
Higher  Education  Hearings 


June  6,  1984  -  1:30  p.m. 

Biotechnology  -  USDA  program  plans,  regulatory  concerns,  and 
public  benefits. 

June  7,  1984  -  9:45  a.m.  and  1:30  p.m. 

Needs  Assessment  -  implications  of  the  Needs  Assessment  for 
priority-setting,  pesticide  use,  and  technology  and  farm 
structure. 

June  12,  1984  -  1:30  p.m. 

Extension  in  the  80' s  follow  up  -  accountability  issues, 
formula  change,  and  computer  teshnology. 

Higher  Education  issues. 

June  13,  1984  -  9:30  a.m. 

USDA  witnesses.    ABS  redirections  and  USDA  vi<tws  on  all 
issues. 
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BIOTECHNOLOGY 
USDA  Plans 


I.  Draft  Charter  Language 

The  system  has  largely  succeeded  in  establishing  the  need 
for  USDA  support  of  agricultural  biotechnology  research.  The 
greatest  gains  from  biotechnology  will  come  when  scientists  in 
tradi*:ional  disciplines  are  trained  to  understand  the  potential 
contribution  of  biotechnology  to  their  work,  and  when  scientists 
in  the  new  biotechnology  disciplines  understand  how  their  efforts 
contribute  to  the  existing  knowledge  base.  The  USDA  budget 
mate  :ial  emphasizes  the  Department's  ability  to  link  the  new 
effort  to  the  existing  knowledge  base.  USDA  could  play  a  unique 
Federal  role  by  structuring  the  grant  program  and  other  activ- 
ities to  ensure  this. 

The  National  Science  Foundation  (NSF)  plant  biology  program 
has  been  growing  steadily  and  is  able  to  fund  projects  at  about 
twice  the  ann^^al  level  of  USDA  funded  projects.  '^oth  agencies 
support  plant  oiotechnology  research.  The  large  McKni.^ht  Founda- 
tion grants  have  encouraged  interdisciplinary  projects  emphasiz- 
ing graduate  student  research.  The  Federal  government  currently 
lacks  such  a  program  in  plant  biology. 

Issues.  How  can  USDA  structure  the  grant  program  to  fill  a 
unique  leadership  role?  How  do  the  USDA  and  NSF  programs  cur- 
rently differ?  Vlhat  are  the  appropriate  and  actual  public  and 
private  roles  in  biotechnology?  Would  a  dedicated  Federal  data 
base ,  like  the  Human  Nutrition  Research  Information  Management 
System,  assist  planning  and  coordination  of  Federal  agricultural 
biotechnology  activities? 

II.  Additional  Background 

An  increasingly  widespread  consensus  in  the  agricultural 
scientific  and  policy  community  resulted  in  a  $28.5  million  FY 
1985  increase  request  for  USDA  biotechnology  competitive  research 
grants.  Reductions  in  other  popular  programs  will  make  it 
difficult  to  obtain  this  increase.  Competitive  Research  Grants 
were  first  funded  in  1978  at  $15  million  and  have  only  grown  to 
$17  million  in  1984. 

Biotechnology  is  a  broad  term  covering  a  number  of  tech- 
nologies, including  genetic  engineering,  that  allow  scientists  to 
manipulate  basic  cellular  and  genetic  processes.  Traditional 
breeding  programs  involve  whole  organism  crosses,  which  often 
result  in  compromises.  The  new  biotechnologies  permit  individual 
genes  to  be  modified.  This  could  greatly  speed  plant  and  animal 
improvements.  Bacteria  are  relatively  simple  genetically  and 
easy  to  manipulate,  as  evidenced  by  the  recent  creation  of  a 
modified  bacteria  designed  to  lower  the  freezing  temperature  of 
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plant  leaves  by  several  degrees*  Plants  and  animals  are  much 
more  complex  genetically  and  harder  to  manipulate.  Scientists 
have  identified  about  60,000  genes  in  higher  plants  and  the  total 
is  probably  in  the  millions •  Most  important  traits  are  governed 
by  the  interaction  of  many  genes • 

USDA^s  ability  to  establish  leadership  in  agricultural 
biotechnology  research  will  influence  its  science  budget  in  the 
coming  years.  If  USDA  increases  are  not  provided  by  the 
Congress,  future  growth  may  shift  to  NSF/  where  basic  plant 
research  increased  by  $28  million  (90%)  between  1980  and  1985. 
USDA  must  establish  its  unique  strengths  if  it  hopes  to  provide 
leadership  for  agricultural  biotechnology. 

USDA  has  not  publicly  discussed  plans  for  allocating  the 
funds  and  managing  the  greatly  expanded  program  in  FY  1985.  The 
following  issues  could  be  clarified  at  the  hearing; 

(1)  The  allocation  between  plant  and  animal  biotechnology 
research. 

(2)  The  relative  research  emphasis  on: 

(a)  basic  gene  function  and  expression  (an  area  which 
MSF  emphasizes) ,  or 

(b)  identification  and  manipulation  of  genes  control- 
ling traits  in  commercially  important  crops. 

(3)  Allocation  of  funds  to  single  investigator  grants, 
multidisciplinary  grants,  and  the  amount  allowed  for 
new  equipment  under  each  type  of  grant. 

(4)  USDA's  plans  for  staffing  the  expanded  program. 

(5)  The  need  for  a  dedicated  data  base  linking  USDA,  NIH/ 
KSF  and  non-Federal  plant  and  animal  biotechnology 
research. 

These  issues  are  discussed  in  the  following  sections.  . 

ALLOCATIOM  BETWEEN  PLANT  AND  ANIMAL  RESEARCH.  Basic  animal 
research  has  never  been  funded  under  Competitive  Research  Grants. 
In  FY  1985,  the  Administration  is  requesting  $4.5  million  for 
basic  animal  reproduction  research,  separately  from  the  $28.5 
million  biotechnology  package.  The  budget  material  states  that 
some  of  the  biotechnology  funds  will  also  be  for  animal  research. 

Considering  the  limited  funding,  greater  pcyoffs  might  be 
obtained  by  focusing  the  funds  on  one  or  two  problem  areas  in 
plant  biotechnology.  This  would  also  avoid  diverting  scarce 
staff  resources  to  cover  a  new  animal  science  area.  Placing 
greater  priority  on  plants  would  be  consistent  with  supply/demand 
projections  in  the  Needs  Assessment  (ref.  separate  briefing  paper 
On  this  topic) . 
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RELATIVE  RESEARCH  EMPHASIS.  Dr.  Hess  tried  to  distinguish 
the  separate  roles  of  NSF  and  USDA  at  the  DORFA  hearing  in 
February.  He  gave  the  example  of  USDA  searching  for  specific 
genes  for  disease  resistance  in  cominercially  important  crops, 
while  NSF  tries  to  answer  the  more  fundamental  question  of  how 
genes  are  activated  at  a  particular  time  and  place.  The  lines  of 
demarcation  between  uSDA  and  NSF  research  are  often  more  fuzzy 
than  the  example  indicates.  Some  overlap  is  not  bad  considering 
the  overall  inadequate  funding.  However,  USDA  and  NSF  should 
explain  their  relative  priority  areas  and  coordination 
mechanisms. 

Research  emphasis  also  raises  the  issue  of  public  and 
Private  roles.  It  is  often  said  that  private  firms  will  not 
unaertake  long  term  basic  research  on  gene  structure,  function, 
and  expression.  But  the  larger  firms  appear  to  be  doing  this 
type  of  research,  though  the  results  may  not  be  quickly  shared. 
USDA  needs  to  determine  a  unique  Federal  role.  If  the  USDA 
emphasis  is  on  identifying  useful  genes,  it  might  target  problem 
areas  where  the  commercial  payoffs  are  limited  even  though  the 
social  benefits  are  large.  For  example,  a  chemical  company  may 
not  place  a  high  priority  on  increasing  pest  or  disease 
resistance.  a  private  breeding  company  might  concentrate  its 
biotechnology  research  on  yield-increasing  efforts,  rather  than 
increasing  genetic  diversity. 

TYPE  OF  GRANTS.  To  date,  USDA  and  NSF  competitive  research 
grants  have  gone  exclusively  to  a  single  principal  investigator. 
Little  money  Is  available  for  new  equipment;  in  fact, 
availability  of  equipment  is  given  a  positive  weight  in  judging 
proposals.  Expanded  funding  will  permit  more  diversity  in  types 
of  grants.  USDA  might  be  encouraged  to  allocate  some  money  to 
raultidisciplintry  grants  that  emphasize  cooperation  between 
graduate  students  and  post-doctoral  fellows  in  different 
disciplines.  This  could  help  make  up  for  the  deficiency  in  USDA 
higher  education  funding.  It  could  also  encourage  cooperation 
between  the  traditional  agricultural  sciences  and  the  new 
biotechnologies.  USDA  claims  a  unique  ability  to  foster  this 
type  of  exchange.  The  McKnight  Foundation  grants  might  serve  as 
a  model  for  this  type  of  program  (ref.  attached  material).  The 
Users  Advisory  Board  and  the  NASULGC  Committee  on  Biotechnology 
have  recommended  funding  for  multidisciplinary  grants. 

USDA  might  also  consider  increasing  its  average  grant  size 
and  duration.  Current  grants  are  about  $35,000  annually.  About 
20%  goes  for  indirect  costs  and  is  unavailable  to  the 
researchers.  NSF  grants  average  about  $65,000  annually.  USDA 
grant  categories  have  been  funded  at  about  $4  million  each.  NSF 
attracts  more  investigator  interest  by  funding  categories  at 
about  $10  million. 

If  the  average  grant  size  is  increased,  investigators  could 
be  encouraged  to  include  req-iests  for  modern  equipment  necessary 
for  efficient  biotechnology  research.     The  November  1983  NASULGC 
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study  "Emerging  Biotechnologies  in  Agriculture"  included  a 
request  for  $24  million  specifically  for  equipment  grants.  The 
Administration  budget  did  not  include  this.  Lack  of  funding  for 
equipment  limits  the  number  of  schools  that  can  compete  for 
research  grants.  Title  XIV  currently  lacks  specific 
authorization  for  competitive  equipment  grants. 

USPA  STAFFING  PLANS.  USDA  may  have  difficulty  operating  an 
expancled  competitive  gFants  program  in  PY  1985.  Science  and 
Education  agencies*  personnel  ceilings  are  being  reduced  each 
year.  The  office  of  Grants  and  Program  Systems  (OGPS)  ,  which 
operates  the  Competitive  Research  Grants  program,  has  no  separate 
budget  account  or  personnel  ceiling.  Even  if  OGPS  could  be 
allocated  more  staff  positions,  the  agency  will  not  know  the 
Congressional  funding  level  for  FV  1985  until  it  is  too  late  to 
hire  additional  staff  for  the  next  grant  cycle. 

Rxpanding  the  peer  review  panels  might  also  be  difficult. 
These  panels  are  composed  of  national  experts  who  review  the 
research  proposals,  since  these  are  advisory  committees,  OGPS 
roust  compete  with  all  other  USDA  agencies  for  new  funds.  Funding 
for  advisory  conunittess  has  not  increased  since  FY  1983  when  the 
Appropriations  Act  set  up  a  separate  account  for  these 
committe  es. 

DEDICATED  DATA  BASE.  USDA's  Current  Research  Information 
System  (CRIS)  contains  summaries  of  all  USDA  and  State  Agricul- 
tural Experiment  Station  research  projects.  Biotechnology 
research  is  difficult  to  search  on  CRIS.  Also,  CRIS  does  not 
cover  biotechnology  research  at  many  institutions.  These  gaps 
make  it  vary  difficult  to  track  the  overall  public  effort  in 
agricultural  biotechnology.  Scientists  do  not  have  an  opportuni- 
ty to  quickly  review  an  on-line  data  base  to  stay  current  on 
related  research. 

The  Users  Advisory  Board  has  recommended  USDA  participation 
in  a  Federal  governrntnt  biotechnology  research  information 
system.  The  Human  Nutrition  Research  Information  Management 
System  (HNRIMS)  required  by  Section  1427  of  Title  XIV  is  a  good 
example  of  a  dedicated  data  base.  However,  due  to  the  slowness 
of  updating  projects  on  CRIS  and  HNRIMS,  the  data  bases  are  of 
wore  use  to  policy  officials  than  to  bench  scientists.  The  ideal 
woald  be  a  data  base  which  scientists  could  immediately  update  as 
new  developments  occur  (e.g»  just  prior  to  publication),  although 
such  a  data  base  would  lack  financial  information*  The  data  base 
would  then  become  useful  to  other  bench  scientists*  Many 
problems  would  have  to  be  overcome  in  setting  up  such  a  system 
and  USDA  and  NSF  should  offer  views  on  the  usefulness  ot'  a 
biotechnology  data  base  at  th«  hearing.  ARS  is  already 
collecting  abstracts  of  all  research  manuscripts  but  hns  not 
considered  putting  them  on-line  for  other  scientists. 

The  following  pages  contain  additional  material  on  these 
issues. 
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Excerpts  from  "Genetic  Engineering  of  Plants- 
Agricultural  Research  Opportunities  and 
Policy  Concerns" 

Board  on  Agriculture,  National  Academy  of  Sciences  1984 


MulUdisdplinary  Training 

Not  only  will  plant  biotechnology  require  more  scientists,  it  will  re- 
quire sdcnlists  having  different,  broader  training.  "The  most  rapid  gains 
in  applying  this  technology  to  plant  and  animal  science  will  come  when 
applied  and  basic  sciences  collaborate  in  common  research  programs/' 
said  Charles  Hess,  dean  of  the  College  of  Agriculture  ar^d  EnvironmenUl 
Sdence  at  University  of  California  at  Davis.  "For  example,  the  combi- 
nation of  molecular  biologists  with  plant  breeders  and  plant  pathologists 
will  accelerate  the  genetic  engineering  of  disease-resistant  plants."  Hess 

suggested  that  USDA  provide  additional  funds  through  its  Competitive 
Grants  Program  for  such  collaborative  biotechnology  research. 

Whether  working  in  the  laboratory  or  the  field,  scientists  with  back* 
grounds  in  agronomy  and  molecular  biology  will  need  to  be  able  to 
communicate.  Thus,  a  cnidal  component  of  the  training  of  tx)th  future 
agricultural  scientists  and  molecular  biologists  will  be  t  grounding  in 
the  related  disciplines. 

Such  training  has  been  sorely  lacking  to  date.  According  to  Phib'p 
Filner  of  the  ARCO  Plant  Cell  Research  Institute,  "In  my  experience 
recruiting  and  interviewing  many  young  scientists  in  the  last  two  years, 
1  have  the  feeling  that  they  have  struggled  very  hard  to  master  the 
jargon  of  their  field  of  expertise  and  have  then  become  addicted  to  it. 
They  are  not  very  good  at  communicating  their  ideas.  There  is  a  need 
to  improve  their  ability  to  imderstand,  appreciate,  and  use  the  main 
ideas  of  coniplementing  fields.  I've  encountered  graduate  students  who 
are  working  on  the  structure  of  nutochondrial  DNA  who  question  the 
necessity  of  understanding  the  details  of  energy  metabolism  in  the  mi* 
tochondria.  Similarly,  Ph.D.s  working;  on  a  bacterial  virus  may  be  almost 

totally  ignoran  of  animal  or  plant  viruses.  They  simply  don't  understand 
or  appreciate  what  others  do  and  how  they  do  it.  This  is  a  very  serious 
disadvantage  when  they  come  Into  an  industrial  environment  where  the 
emphasis  is  on  collaboration  toward  a  common  goal." 

rilner  suggested  that  students  of  plant  molecular  biology  also  leam 
plant  physiology  and  breeding.  Kermeth  J.  Frey,  an  agronomist  at  Iowa 
State  University,  added  that  plant  breeders  must  gain  a  fanullarity  with 
molecular  biology. 

In  some  cases,  it  may  be  siiffident  to  simply  supplement  Riajor  studies 
in  one  field  with  courseworlc  in  another.  In  other  cases,  more  extensive 
mulb'disdplinary  training  may  be  necessar> .  A  number  of  scientists  trained 
in  the  molecular  biology  of  microbial  or  aiumal  systems  are  now  being 
draVTi  to  plant  genetic  engineering.  An  opportuxuty  exists  to  attract 
more  students  to  plant  research  through  special  workshops  in  plant 
biology  and  postdoctoral  research  positions  to  work  on  plant  science 
and  agriculhural  problems.  *  ) 
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THE  MCKNICHT  FOUNDATION  RELEASE 
A 10  PEAVEY  BUILDING  OCTOBER  29,  1982 

MIHNEAPOLIS,  MN  55A02 


For  ■dditionil  infonaition  contact  - 
RUSSELL  V.  EWALD 
EXECUTIVE  VICE  FRESIDENT 
612-333*4220 


The  Directors  of  The  McKni|ht  Foundition  today  innounced  the  cstiblii:.aeiit  of  the 
MCKNICHT  AWARDS  FOR  IKDIVIDUAL  RESEARCH  PROJECTS  IN  PUNT  BIOLOCV  md    he  MCKNIGHT 
AWARDS  FOR  INTERDISCIPLINARY  RESEAKCH  PROJECTS  IN  PLANT  BIOLOGY.    Both  iwirdi  pro- 
grio*  arc  for  ■  ten  yeir  durition  md  together  «ill  provide  reieirch  md  triininc 
fundi  cotiling  $15,500,000  over  the  ten  year  period.    Brochures  deicfibing  each 
*>rogrim  ire  attached. 

The  Foundition'i  deciiion  to  develop  theie  progritaa  ii  twofold:  the  remit  of  ■ 
plmning  pro^raa  initiited  in  1979  to  review  loae  thirty  projriD  areii  for  poten- 
tial future  development  and  fundinj  with  the  selection  in  1^980  of  thi3  particular 
arei  for  further  developoent;  ind,  the  opinion  of  the  Boird  of  Director! '  thit  the 
greatest  impact  on  the  inticipated  world-uidft  food  crisii  cm  be  achieved  by  ini- 
tiating and  supporcins  research  prot^rama  deaigned  £or  the  education  and  training 
of  promising  reicarchcra  and  future  teachera  in  the  baaic  apicultural  aciencra. 


The  research  areaa  are: 


a.  Transfer  of  Gene  Groups  (non-conventional) 

b.  Cell  and  Tissue  Culture 

c.  Photosynthesis /Stress 

d.  Gene  Expression 

e.  Plsnc  Grcvth  Resulstors 

f.  Host  Parssite  Relstions 

g.  Environmentsl  Stress 

h.  Psrlicioning  snd  Trsnfport 

i.  Biologicsl  Control  snd  Co-evolution 

The  Foundation  is  indebted  to  the  meabers  of  the  Review  Coacaittee  for  their  sssis- 
tsnce  in  designing  this  program  snd  for  their  connitiient  to  provide  the  aajor  review 
process  in  selecting  suardees.    Tht  aeabcrs  are: 


Dr.  Richsrd  S.  Csldecott  (Chsiraan) 
Desn,  Colleie  of  Biolo|icsl  Sciences 
University  of  Minnesots 

Dr.  Richard  Baldwin 

Vice  President  for  Rcsesrch 

Cargill  Coapsny 

Dr.  Mary  Clutter 
Section  Hesd,  C.P.B. 
National  Science  Foundstion 


Dr.  Hsns  Kende 

Professor,  DOE  Plsnt  Resesrch  Lab. 
Michigsn  Stste  University 

Dr.  Oliver  Nelson 

Brink  Professor  of  Genetics 

University  of  Wisconsin 

Dr.  Robert  Rabson 

Dir. t  Biologicsl  Energy  Rcsesrch  Div. 
United  States  Depsrtnent  of  Energy 


Dr.  Milton  Zaitlin 

Prof.,  Plant  Psthology  Departoent 

Cornell  University 


o 
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McKnight  Awards  for 
Interdisciplinary  Research  Projects 
in  Plant  Biology 


The  McKnight  Foundation  announces  a  series  of  awards  designed  to  stimulate 
research  and  training  in  basic  plant  biology  as  it  relates  to  agriculture.  The  pur- 
pose of  the  Awards  is  to  stimulate  new  eflbrts  and  alliances  and  to  encourage 
continuing  efl'orts  of  established  groups  which  emphasize  training  as  a  m^or 
component  of  their  research. 

The  McKnight  Awards  will  be  few  in  number  and  will  be  granted  to  groups  of 
investigators  whose  programs  are  anticipated  to  be  of  outstanding  potential  signifi* 
cance  Awards  will  be  for  a  minimum  of  three  year^  with  continuation  contingent 
upon  a  positive  re-evaluation  of  the  program.  Funding  will  be  flexible,  providing 
up  lo  a  maximum  of  S300,000  per  award  for  each  year.  Indirect  costs  v  ai  be 
limited  to  10  percent. 

These  awards  will  permit  approaches  to  research  and  training  that  are  not  present- 
ly  possible  through  the  usual  granting  channels.  Thu^i.  Ihe  awards  will  make 
available  ihc  resources  necessary  for  interdisciplinary  research  initiatives  ihat  will 
place  a  m^or  emphasis  on  training  of  pre-  and  postdoctoral  students.  Modest 
funding  for  a  limited  number  of  undergraduate  students  may  be  included  as  an 
incentive  for  them  to  enter  careers  in  fundamental  plant  biology. 

All  applicants  are  asked  to  submit  a  preliminary  pre-proposal  to  be  received  by 
October  15.  1982  (two  pages  in  length).  For  those  projects  which  the  Review 
Committee  judges  to  meet  the  objectives  of  The  McKnighi  Foundation  an  invita- 
tion will  be  issued  by  November  U  1982,  to  submit  a  full  proposal  by  March  I, 
198}  The  full  proposals  which  receive  the  Committee's  recommendations  uiU  be 
funded  June  1,  1983. 

Requests  for  further  information  and  instructions  about  applications  should  be 
directed  to  Mr.  Russell  V.  E\vald»  Executive  Vice  President.  The  McKmghl 
Foundation^  410  Peavey  Building,  Minneapolis,  Minnesota  55402. 


THE  Mcknight  foundation  . 

410  Poavey  Building,  Minneapolis,  MN  55402 
(612-333*4220) 


ERIC 


695 


8< 


McKnight  Awards  for 
Individual  Research  Projects 
in  Plant  Biology 

The  McKnight  Foundation  announces  a  program  to  provide  awards  to  outstanding 
individual  scientists  who  are  conducting  basic  research  in  plant  biology  as  it 
relates  to  agriculture.  The  primary  purpose  is  to  make  research  support  available 
to  gifted  individuals  who  have  conducted  independent  research  for  a  period  of 
more  than  two  years  but  less  than  fifteen  years  following  completion  of  post- 
doctoral studies.  A  secondary  purpose  is  to  support  investigators  who  desire  to 
undertake  new  initiatives  in  plant  biology  which  may  be  beyond  the  scope  of  their 
previous  endeavors. 

The  McKnight  Awards  will  be  10  in  number  in  the  amount  of  $35,000  per  year  for 
a  three-year  period.  Use  of  the  funds  is  flexible  to  permit  approaches  to  research 
and  training  that  are  not  presently  possible  through  the  usual  funding  channels. 
Each  awardee  will  be  supported  with  an  award  of  $35,000  payable  to  the  sponsor- 
ing institution  in  1983,  1984  and  1985.  These  awards  arc  personal  and  their  use  is  at 
the  discretion  of  the  awardee.  Funds  may  be  used  for  salary  and  direct  costs  but 
not  indirect  costs. 

Applications  will  be  evaluated  by  a  Review  Committee  which  will  recommend 
candidates  to  the  Foundation  for  appointment.  The  deadline  for  submission  of 
applications  is  December  1,  1982  with  the  awards  being  effective  March  1,  1983. 

Requests  for  further  information  and  instructions  about  applications  should  be 
directed  to  Mr.  Russell  V.  Ewald,  Executive  Vice  President,  The  McKnight 
Foundation,  410  Peavey  Building,  Minneapolis.  Minnesota  55402. 


THE  Mcknight  foundation 

410  Peavay  Building.  Minneapolis,  MN  5S402 
(61 2-333-4220) 
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BIOTECHNOLOGV 
Regulatory  Concerns 


I.      Draft  Charter  Language 

K^o♦.JII^^^  ^^f^^  uncertainty  concerning  the  regulation  of 
^pn^r^^P  products.    This  is  a  very  complex  area  Jhich  merits 

fdPaf  nn  ?"^"^^°"-  AS  an  initial  step,  witnesses  may  offer 
Ideas  on  improving  the  regulatory  process  for  field  testing  and 
commercialization  of  new  products.  iiescing  ana 

Issue.    What  type  of  regulatory  approval  process  for  release 

?L  *.°^2?"^^"*!  i?"^^  protect  the  environment  without  destroying 
the  potential  of  biotechnology?  ui:j,».i.uyj.ug 

IX  •    Additional  Backcfround 

Biotechnology  will  be  the  highest  research  priority  over  the 
2ko  J^''-^?^  ^^^^^  Subcommittee  needs  to  be  aware  of 

the  significant  regulatory  uncertainties  governing  the  release  of 
new  organisms  created  by  biotechnology  research.  Failure  to 
provide  an  adequate  regulatory  approval  process  will  leave  the 
^voLo?^^"  continual    court    challenges,    which    may  prevent 

promising  new  products  from  being  used.  pi-cvcuu 

Up  until  now,  biotechnology  research  has  been  regulated  bv 
the  scientific  community  itself.  This  unusual  approach  d 
beginning  to  unravel  a5  scientists  develop  new  products  that  need 
to  be  field  tested,  since  biotechnology  products  are  new  life 
forms,    there   is   a  remote   chance  of   a  negative  impact   on  the 

fn^rnS";!'''^*'^  .'^^^^  ^"""^^^  ^^^^^^^   existed   for  any  organism 

introduced  into  a  new  environment,  as  evidenced  by  the  irresist- 
ible advance  of  gypsy  moths  over  the  past  century. 

University  of  California  researchers  now  wish  to  field  test 
a  modified  bacteria  that  will  lower  the  freezing  temperature  of 
several  degrees.    If  this  bacteria  thrives  in  thf* 
tieia,    it  will   have  tremendous  economic   benefits.     The  field 
tlfil  challenged  in  court  by  environmental  groups  th^t 

believe  the  release  did  not  receive  adequate  review.    They  charge 

J^^S^nr^^^^'Vfr^^  ,1^1^^*^"*^^  °^  ^^''^^^  (NIH)  Recombinant  dNA 
Advisory  Coiwnittee  (RAG)  that  approved  the  release  lacks  exper- 
tise in  ecological  systems  analysis.  On  May  16,  Judge  Sir  ^a 
issued  an  injunction  against  release  of  the  bacteria  until  the 
case  can  be  heard  (ref.  attached  article).  The  basic  legal  issue 
is  whether  the  NIH  RAC  complied  with  the  National  Environmental 
^^^.^  ^^^^'^  review  procedures  for  Federal  actions 
affecting  the  environment.  This  decision  could  block  field 
testing  of  biotechology  products  developed  by  Federally  funded 
scientists  for  several  years.  ^        ^  jr 
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Tvo  Subconunlttees  of  the  Science  and  Technology  Committee 
conducted  hearings  on  the  safety  issue  last  June  and  issued  a 
report  in  February  —  often  referred  to  as  the  "Gore  report,''  The 
major  findings  weret 

(1)  The  risk  of  a  harmful  release  is  very  snail f  but  the 
damage  could  be,  great. 

(2)  Biologists  and  ecologlsts  cannot  predict  the  likely 
effects  of  a  release  with  complete  certaint:y. 

(3)  Current  NIH  PAC  oversight  is  limited  to  research 
projects  that  receive  Federal  funding.  Private  firms* 
compliance  is  voluntary, 

(4)  The  NIH  RAC  does  not  include  members  with  an  expertise 
in  predicting  ecosystem  interactions. 

(5)  An  interagency  Advisory  Committee  is  needed  to  broaden 
the  participation  In  release  decisions.  £PA  would  be 
included, 

(6)  EPA  should  claim  jurisdiction  over  all  biotechnology 
products,  using  the  very  general  authority  in  tne  Toxic 
Substances  Control  Act  (TSCA)  and  FIFRA  authority  when 
pesticides  are  invdlved.  (EPA  io  now  working  on  a 
proposed  rule.) 

(7)  USDA  also  has  potential  regulatory  jurisdiction  under 
APHIS  statutes  intended  to  control  introduction  of 
harmful  organisms,  GAO  was  asked  to  investigate  the 
USDA  jurisdiction. 

The  Sirica  injtinctlon  and  the  CPA  move  to  claim  jurisdiction 
has  unsettled  pub'.ic  and  private  biotechnology  researchers. 
Since  the  effects  oC  a  release  on  an  ecosystem  can  never  be  known 
with  certainty,  a  stringent  risk  ass^.r'nent  could  keep  many 
promising  products  «.ff  the  market  for  years.  Some  researchers  do 
recognize  that  a  aooO  Federal  approval  procesi.  is  urgently  needed 
to  forestall  court  ch^^llcnges. 

The  potential  for  cocrt  'Challenges  and  endless  Federal 
review  of  each  new  produit  ecu?  d  begin  to  slow  lnvestmer\t  In 
biotechnology  research.  Congret  n  might  need  to  enact  special 
legislation  providing  clear  guidelines  for  regulating  this  new 
science  area.  This  hearing  will  only  provide  for  an  airing  of 
the  issues.  Alternatives  could  be  investigated  in  more  detail  at 
future  APHIS  or  FIFRA  oversight  hearings,  perhaps  after  the  GAQ 
report  is  done. 

Additional  material  is  provided  on  the  following  pages. 
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THE  VASHINCTON  POST 


U.S.  hidge  Halts 
Experiment  in 
Gene  Altering 

ByPhIHpJ.HDU 

VS.  Distiict  Court  Judj*  John  J. 
Sirica  ynterdaor  hahtd  th«  flrst  cx* 
p«riment  d€U|ned  to  Uki  fene- 
iniineend  mioobc*  out  of  th*  Ub* 
ortUxy  and  t«it  then  b  th«  open 
field.  '-^ 

Sirica  {rant«d  a  teisporaiy  injunc- 
tion to  ttop  a  University  of  Califor- 
nia eipexinMtnt  aix)  all  other  exper*' 
Imenta  that  "deUberatety  tt\tmr 
fane^nfineerad  ortaniuaa  into  tha 
environnaent  The  court  will  conduct 
a  full  hearinf  Uter  on  whether  the 
federal  fovtnuoent  violated  tha  law 
in  approvinf  tba  cxperimanti  with- 
out fuUy  awwinc  emuonnentaly 
impact 

Tha  case  could  bt  e4  J«i3ely  im- 
portant," laid  Jeremy  RiHun,  tha 
auUvor  and  ?^xul  activist  who  filed 
auit  afainit  th»  release  of  uoiu  poa-. 
libla  froet'fmventinf  genca  into  a 
potato  Held.  « 

"It  could  be  the  key  to  atariii^  a 
lutioo^l  debate.  It  will  forca  the 
(NHtionil  iRititutea  of  Health)  to 
reoooiida  how  it  ii  (ob(  to  ovtraet 
bloUchnolc^  work  in  tha  United 
Sutac'baiaid.  ^ 

Riikin,  hb  Foundation  on  Eco- 
nomic IVenda  and  other  plaintifb  in 
tha  luit  charted  that  tha  KIH.  in 
approvirif  tha  eiperimenta,  failed  to 
ooniider  tha  w^k'a  poiaible  impact 
on  tha  environment  and  therefort 
failed  to  comply  with  tha  National 
Enviiccmactai  Policy  Act,  whidi 
requirta  audi  aaMaumfttj  befort 
*nijoor  federal  actkxi*. 

David  Docimon.  Miodata  cou&ael 
for  tha  Unhrenity  of  Cahfomia.  laid 
ba  would  immediately  appaal  the 
dad^on.  which  could  alTict  an  entire 
Sec  GENES,  A2i  Call 


GEN£S.FroaAl 
dau  of  ipphed  ppe-englnaeiii^ 

^The  court'*  ivline.  if  upheU, 
would  have  a  devaititir^  effect  cq 
tha  field  of  recccnttnant  DNA  r^ 
aaardi Dorinion  aaid.  !f  the  dad-* 
aion  itand*.  it  could  ba  taveral  yaan 
befo.*t  this  kind  of  biolcfy,  eapcdal^ 
atriciltural  worlc,  could  ba  practiced 
in  federally  funded  inititutiona  in 
thaU^^heuid.  ^ 

Eiperimenta  afTactad  by  tha  nJ- 
irc  will  ba  all  cec^enrinaerinc  ex- 
perimtnta  thit  tn  dccM  with  federt! 
funda  and  put  their  fina]  producta 
into  tha  anvironaent-<iopa  altered 
to  mkt  diiecse  cr  peats,  for  examr* 
pla,  or  mic»bea  enfioeered  to  de- 
grade nwaje  cr  t«ie  chemicak 

Since  industry  nonniUy  doea  not 
racaiva  fedenl  funda  for  iU  cene^- 
gineerini  uxirk,  cooiptniea  may  con- 
tinue eztoMive  apicultunl  exper- 
Imenta,  but  moat  univenitia*  may 
not 

Sirica  enjoined  tha  government 
from  *approvinc  or  oootimiinf  to 
approve  the  deliberaU  relaaaa  of  re- 
combinant DNA*  bito  thf  acviioo- 
oent  Recombinant  DNA  ttfen  to 
ortanUma  that  havt  had  genea  (de* 
oxyribonudeic  add  cr  DNA)  altered 
or  •recomyned*  £a  tha  laboratoiy, 

The  Univenity  of  California  ex- 
periment which  triftmd  the  court 
action  wia  a  field  teat  intended  to 
put  tpaciapy  cnfioecred  roictobea  m 
potato  planta  to  protect  them  titxa 
frcat 

Tba  azperimcRt  bad  been  teated 
aucctnful^  In  tha  laboratoiyt  iAd  a 
1-acr*  field  near  Tula  Lake,  f^^'^f, 
has  beei)  planted  for  tha  teet  but  not 
yet  ipraytd  with  tha  microbeaL 

The  bacteria  to  ba  sprayed  on  tha 
potatoea  b  Paeudomonaa  lyiinpe, 
which  exiata  on  virtually  all  plantju  It 
heipe  tri(|tr  the  formation  of  ict  co 
vegetation  and  thua  cauaea  aUIiona 
of  doUara  of  fioat  damaga  annual]^ 
in  tUe  country. 


In  tha  testa,  tha  cyris^  b^ta- 
num  waa  altertd  by  rtsxiviiY  a  aac- 
tion  of  iU  DNA-tbe  aactioo  reipoo- 
eibJe  for  hdpinj  ica  oyitalb  fccm  00 
planta^ 

Tha  Altered  bacteria  woukl  ba 
tprayad  on  tha  planta  u  aooo  aa 
they  eprout  ao  that  tha  "inooc«»f 
non.froaWr«aring  bacteria  can 
take  over  the  nidte  go  the  pUnt 
where  tha  aimiliar,  dtmasii«  bacta- 
riuauaedtoprfdd*L  ^ 
In  greonhouH  versiona  of  tha  ax* 
perioant,  the  mkrobae  ff\*tha  po- 
Utoes  raaistanc*  to  frost  damage 
do^TO  to  23  degtaaa  Fahraaheft.  Po- 
Utoe*  imiaHy  begin  to  tuffar  froat 
damage  at  about  30  degraae.  y 
Sirica  aaid  ba  wodd  not  decida\ 
tha  final  cast  on  adentific  Uuia  or  I 
tha  queatioo  pf  risk,  but  on  maltera  I 
of  Uw-chiefiy  whether  NIH^  en-  I 
vifonmental  asaMcmeot  aatiaficd  tha  I 
en\'ironmeotal  policy  act 

But  tha  suit  WM  trioervd  by  con- 
cern that  the  froat-prev^ntioa  exper. 
iroent  and  othera  couU  cauM  UDfort. 
•etn  anvirnomental  damage,  Tha^ 
chief  danger  dted  in  tha  plajjtif!a' 
tflidaviti  wee  that  the  new  bacterf- 
um  wouM  greatly  chaita  the  rdativt 
nuabera  of  froit-aanaitiva  and  froat- 
resistant  pUnU  and  ir^cta  b  tha 
envtronment  It  couU  laduce  tha 
populationa  of  hanefidBl  inaects  and 
pUata  or  iocnaaa  noxioua  cms  in- 
Mverteotly,  «^ 

SlOTtn  Undow,  diJef  adaotiit  00 
the  Cahforeia  azperimeot,  aaid  ba 
had  dooa  tbaa  yian  work  la  tha 
Ul^  grnnhouae  and  fWd.  all  of 
whKh  ahow  that  therv  b  UttJe  risk  of 
tha  aUerad  bactactum  apmKliv  or 
etuainghara.  ^ 

Oddly.  •  CaHforsia  biotadmcJocy  ] 
(«np«ny  wbidi  badced  Lbdow^  I 
work  may  proceed  under  tha  t 
fuling.  U 

.  '^•i^^P^V^^PpJiedtoNni 
to  do  field  teiU  of  the  aame  6oet. 
PWvtoUng  bacteriign. 
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February  1984 

The  Commerciafization  of  Biotechnology 

A  new  industry  and  its  new  technology 

may  be  outpacing  curncAt  laws  and  regulations 


Explilnini  recent  Uwsuitt  filed  against 
the  Nitlonai  Institute  of  l!cahh't  (NIH) 
Recombinant  DNA  Advisory  Commiti 
toe  (KAQ  iO  block  the  NIK  from 
authofizint  the  relette  of  t^ically 
ensineercd  orftnUnuinto  the  environ- 
ment, author  Jeremy  Rifliin  charfcd 
that  the  rDNA  committee  "lacks  the 
necessary  sdentlfk  expertUe  to  evaiuate 
the  risk  of  such  experiments."  Counter- 
ing the  charse,  NIH  rDNA  committee 
member  Robert  MllcheU  raponded, 
"our  commluee  is  made  up  of  members 
who  know  whit  they're  doins  and  where 
they're  folnj." 

lU  above  comments  underscore  a 
growing  debate  over  the  ability  of  ex< 
istins  regulatory  structures  to  cope  with 
the  burgeoning  commercislization  of 
biotechnology.  Since  the  Supreme  Court 
ruUnsin  1 910  whieh  allowed  genetical* 
ly  eniineertd  life  forms  to  be  patented, 
new  t^jrdens  have  been  placed  on 
regulatory  itendes  with  Jurisdiction 
over  the  new  industry.  ReguUtoiy  bouO' 
daries  have  expanded,  from  overseeing 
gene  splicing  in  the  controlled  environ- 
ment of  research  laboratories,  to  review, 
ing  applications  for  commerdAl  testing 
of  gcnie-alterM  irtanisms. 

The  beneflu  of  the  ncvy  technology 
and  its  new  industry  promise  to  be 
many.  Soon,  new  life  forms  capable  of 
*catin|'  industrial  waste,  creating  bigger 
and  healthier  yields  of  pat-resistant 
crops,  convening  Urge  quantities  of 
biomiss  into  useful  producu,  and  a  host 
of  o'her  tasks,  will  be  ready  for  market 
testins. 

The  potential  risks  Involved  In  the 
deliberate  release  of  organisms  with 
*nonnitural'  genotypes  Is  diffkult  to 
determine,  because  none  of  theu 
organisms  has  ever  been  released  into 
the  environment.  Uncertainty  over  the 
risks  posed  by  "field  testing"  of  such 
organiSRU  has  been  a  stumbling  block 
for  the  new  industry  and  a  platform  for 


environmentalists  pushing  for  stiffer 
regulstion. 

Law  suits  were  r^ently  fUed  to  block 
ttte  experimental  release  of  a  gene* 
altered  bacterium  into  a  field  of 
potatoes.  The  bacterium,  say  sonx  ex. 
peru  who  favor  the  Held  tests,  could 
dramatically  lower  the  risk  of  frost 
damage  to  planu,  and  the  beneflu  of  the 
frost- preventing  microbe  could  run  ln< 
to  the  millions  for  the  aiilculture 
industry. 

However,  the  law  suiu  (filed  by  the 
Humane  Society,  The  Foundation  on 
Economic  Trends,  Environmental  Ac> 
tion  Inc.,  and  Environmental  Task 
Force  Inc.)  cKuge  that  the  deliberate 
release  of  gene-altered  bacterium  could 
'save  unforeseen  impacts  oq  the  environ* 
ment,  and  that  the  NIH  committee  fail* 
ed  to '  jrry  out  an  cnviroomenta)  impact 
assessment  on  the  experiment.  The  suiu 
also  claim  that,  because  the  committee 
doa  not  include  u  ecologlst  trained  in 
the  interaction  of  life  forms.  It  is  un* 
qualified  to  approve  field  testing  of 
genetically  engiiicered  organisms. 

Objections  over  the  lack  of  an 
ecologist  on  the  NIK  rDNA  Advisory 
Committee  are  but  part  of  a  growing 
debate  over  what  Rep.  George  Brown 
(D-CA)  characterizes  u  the  "com. 
I^kated  —  some  would  say  cumbersome 


Identified  grounds  for  potential  legal 
battles.  '*The  statutes  of  Federal  over* 
sl^  over  the  deliberate  retease  of 
genetically  engineered  organisms  and  the 
environmental  questions  thereto  are 
xmceitain  snd  subject  to  dispute.  No 
statute  gives  any  agency  express  jurisdic* 
tion  over  biotechnology." 

The  NlH's  rDNA  Advisory  Commit* 
tee  has  been  regulating  genetic  enilnecr- 
ing  for  social  yean,  though  it  has  tradi< 
tionally  been  concerned  with  issues  of 
bioafoy  and  laboratory  eolations,  not 
with  deliberate  rdease.  In  fact,  the^ 
RACs  Jurisdiction  over  biotechnology 
is  limited  to  federally  funded  research 

its  mandatory  gulddines  do  not  apply 
to  the  rapidly  growing  commercul  sec* 
tor,  where  most  reseanh  Is  privately 
funded.  Thus  far.  the  RAC  has 
monitored  private  industry  through  a 
system  of  voluntary  compliance  with  iu 
guidelines. 

To  date,  the  Induitr)  has  been 
cooperative.  Yet  there  b  growing  con* 
cem  that  voluntary  guidelines  may  not 
be  sufficient  to  monitor  a  competitive 
new  Industry  like  biotechnology. 

A  small  struggling  firm  cotild  see  ad* 
vantages  in  side>step^ng  voluntary 
ccmpliJUKe  prooslures.  "Sbce  there  are 
no  mandatory  guidelines,'*  says  an 
Oversight  subooimnlttee  spokesman,  "a 


"No  statute  gives  any  agency 
express  Junsdiction  over  biotechnology ' 


—  network  of  relationship!  between 
regulatory  statutes  and  agencies.'* 

In  K  brienng  statement  for  the  June, 
19S3  hearings  on  "The  Environme  .lal 
Implicatiotts  of  Ocnetlc  Engineering," 
held  jointly  by  the  House  subcominit. 
tees  on  Science,  Research  and 
Technology,  chaired  by  Rep.  Doug 
Walgren  (D-PA)  and  Investigations  and 
Oversight,  chaired  by  Rep.  Albert  Gore, 
Jr.  (D*TN),  Repc.  Gore  and  Walgren 


small  /Irm  could  foreseeably  go  ahead 
with  testing  !u  product  to  beat  its  com* 
'petltors  to  the  market.  A  'Three  Mile 
Island'  potentiil  Is  very  remote.  But  the 
magnituda  of  what  could  happen 
Justifla  concern." 

Recently,  the  Environmental  Protee* 
tloo  Agency  has  moved  fomraid  to  claim 
Jurisdiction  over  dcHberaie  release  cases. 
The  EPA  claims  authority  throufh  the 
Federal  Insecticide,  Fungicide  and 
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Since  the  Supreme  Court  ruling  in  1380 
which  a/fowed  genetica/ly  erigineered  life  forms 
to  be  patented,  new  burdens  have  been  placed  on 
ragufatory  agencies  with  jurisdiction 
over  the  /leiv  industry. 


RodcntxxJe  Act  (HFRA),  lad  the  Toue 
Substanco  Conuol  Act  (TCSA).  TCSA 
^vcs  ih«  EPA  tuthoriiy  <o  rcfulaie 
'chemical  subsuccts*  tlui  pote  risks  (O 
the  environzsent.  However,  the  EPA'« 
ktml  dum  to  authority  usCtr  TSCA 
hinfo  on  whether  new  lerietically 
oitlnetred  orttnismj  canbe  deHixd  ai 
'chemkaj  tutmaoces.* 

Another  problem  ftrea  b  Centres* 
sJonal  tnient.  Tie  EPA  ariues  (hat 
TSCA  wu  Intended  t6  be  a 'lap  filkr,' 
covcfiflf  treas  antotxched  ^  other 
^atuia.  However,  accorduit  to  Kepi. 
Core  and  Waltren,  "no  (ndkation 
whatsoever  exists  that  Conircn  intend* 
ed  TSCA  10  cover  tcncticaSx  cnfiiKercd 
life  rormj,"  and  10  interpret  the  act  u 
such  ms^"diston"  Coni^m'  purpose 
!n  enactiflt  the  n<<&sure.  Given  ih« 
uncertainty  over  iV.EPA'sauihontyto 
resulaie  under  T>CA,  court  baiilei 
could  result  from  my  actions  taken  by 
the  asc^  in  the  fca  Of  biotechnoloty. 
**  Cunemty.  no  kfisUiion  penduf  on 
the  Hill  deais  spedHcally  with  the 
delihcriie  release  ~of  tc&etlcally 
cntu^^  orsinhms  into  the  environ- 
ment.  Despite  ihecontroveny  over  the 
aiency's  rifht  to  oversee  deliberate 
release  cases,  it  appears  that  any  other 
lepslaiivc  or  reiulaiory  move  wUl  result 
from  a  forthcomiat  public  policy  state* 
mcnt  frora  the  E?A. 

A  CTUoal  tjuk  fscins  the  EPA,  accor- 
dtnt  to  Kep.  Brown,  is  "lo  define  a 
lenettcallyentineered  ortaAism..j(wiU 
be  the  Tun  used  in  commercial  resul«> 
t>on  and  will  set  the  toxM  foe  every  other 
aiency  and  Contrtssional  debate  on  ike 
Issue." 

Houst  Endorsts 
'*Genithic3'*  djmmlssIOD 

To  confront  what  Rep.  Albert  Core  calls 
"the  ircmendous  ethical  and  sodeta] 
Issues  thai  be  fencraitd  by  hunun 
letKtk  cntinctrias,"  the  House  has  en* 


dorsed  the  establishment  of  the  f  rcsi* 
dent's  Commission  oathe  Human  Ap* 
plications  of  Genetic  Entinecrusf ,  Rep. 
Gore's billioestablisb the  Commission 
(H.R.27tl)  was  added  as  an  ajacndment 
to  H.R.2350,  "The  Health  Research  Ex. 


cntineerint  on  hununs  was  heightened 
by  a  public  outcry  to  June,  !9$3.  A 
coalition  of  r^xious  leaders,  prominent 
biologists  and  soda!  activists,  express- 
ins  fcm  ova  the  potential  abusa  of  the 
new  techtfolofy,  called  for  a  prohibition 


The  Commission  would  monitor  developments  in 
human  genetic  engineering  end  advise  the  President, 
Congress  end  appropriate  regulatory  agencies 
through  written  reports. 


tcosion  Act  of  19S3,"  which  passed  in 
the  House  on  November  Mt  19t3. 
H.RJU30,  sponsored  by  Rep.  Henry 
Waxman  (D<CA),  extends  the 
authorities  of  the  NaUooal  Institutes  of 
Health  and  the  National  Research 
Instituta. 

The  ovenidini  purpose  of  the  Presi* 
dent's  Commission,  accordinf  to  Rep. 
Gore,  would  be  to  develop  "Anrvbody 
of  Uocthla  —  'fcnethlci'  ...to  enable  us 
to  come  to  trip*  with  the  tcchnoiotyo" 
The  Commission  would  monitor 
developments  In  human  lenetlc 
cnxinetrini  and  advise  the  fresident, 
Contrcu  and  appropnate  rtjuUiory 
atendes  throuth  written  reporu.  The 
Commluion  would  also  provide  a 
fotvm  for  public  education  and  debate 
on  lenetlc  en^netrini. 

The  "lenethica"  Commissioa  would 
be  an  independent,  noorefulatory  body 
with  members  selected  from  a  wide 
variety  of  disapUncs  and  appointed  by 
the  President.  To  ensure  that  the  panel 
focuses  on  ethical  rather  than  technical 
concerns,  9  of  its  1 3  members  would  be 
flonscientists,  Includins  ntembcn  of  the 
teneral  public.  Tbe  pant!  would  also  In< 
dude  a  representative  from  the 
biotechnoloiy  iadustry. 

The  need  for  an  IndqKndenl  body  to 
address  the  ethical  bnpUcalloas  rather 
than  the  tdentUk  applications  of  tertetic 


on  human  tcoetlc  enfloeerlnt  on  the 
moral  (rounds  that  It  could  lead  to  the 
alteration  of  the  human  spedes.  Tbe 
President's  Commission  would  serve  as 
a  public  forum  to  writb  the  potential 
benefits  and  abuse*  of  the  technolOfy, 
fuidint  the  Congress,  the  President  and 
the  public  In  devdopinf  &  lutiooal 
policy  on  human  fenctie  en^nccrint* 
The  Senate  version  of  'The  Health 
Research  Extension  Act  of  \9t},** 
S.7S1,  was  reported  out  of  the  Commit- 
tec  on  Labor  and  Human  Resources, 
chaired  by  Sen.  Orrin  Hatch  (X<UT), 
but  has  not  been  scheduled  for  floor  ac^ 
tion.  House  and  Senate  staTT  otembert 
are  currently  netotlatlns  over  whether 
Rep.  Gore's  President's  Commission 
bill  will  be  added  as  an  amersdment  to 
S.731. 

For  further  Informatloa  on 
biotechnolon,  contact  Steve  Owens 
with  the  House  Ovcrsitbt  subcommittee 
(226-3«43)  or  AnnetU  Taylor  with  OTA 
(226-21 13).  ■ 


ERIC 


601 


14- 


Excerpts  from  "Genetic  Engineering  of  lants- 
Agricultural  Ke search  Opportunities  and 
Policy  Concerns** 

Board  on  Agriculture,  National  Academy  of  Sciences  19 


The  debate  about  the  safety  of  recombinant  DNA  research  began 
almost  as  soon  as  the  first  such  experiments  were  reported.  In  1971  a 
molecular  biologist  proposed  to  combine  DNA  from  a  monkey  tumor 
viniS/  known  as  SV40,  with  a  plasmi  J  from  the  bacteria  Escherichia  colt. 
This  immediately  raised  fears  among  some  scientists  that  the  modified 
£.  coll,  containing  monlcey  virus  DNA/  might  somehow  infect  humans 
and  cause  cancer.  Though  this,  possibility  seemed  unlikely,  it  could  not 
be  dismissed  for  several  reasons.  First,  £.  colt  commonly  reside  in  the 
human  intestine.  If  the  recombinant  molecule  were  inadvertently  in* 
gcsted  by  a  human,  it  might  be  able  to  establish  itself  in  the  intestine. 
And  second,  though  the  virus  has  not  been  shown  to  cause  cancer  in 
humans,  it  does  cause  cancer  in  mice  and  hamsters  and  also  causes 
human  cells  in  cultiure  to  grow  abnormally.  After  his  colleagues  voiced 
such  '^ncerns,  the  molecular  biologist  voluntarily  deferred  hb  experi- 
ment. 

When  a  small  group  of  molecular  biologists  met  at  a  Gordon  Confer* 
cnce  in  1973,  they  again  discussed  the  potential  hazards  of  recombinant 
DNA  experiments.  After  the  meeting,  they  wrote  a  letter  to  Science  to 
alert  the  broader  scientific  community  to  their  concerns.  In  the  letter 
they  suggested  that  the  National  Academy  of  Sciences  investigate  the 
hazard,  which  it  did.  In  1974  a  National  Academy  of  Sciences  committee 
recommended  a  worldwide  moratorium  on  certain  types  of  recombinant 
DNA  experiments — such  as  those  that  would  introduce  into  bacteria 
viral  genes  or  genes  that  confer  antibiotic  resistance — until  the  safety 
hazards  could  be  assessed.  They  also  called  for  an  interruitional  confer* 
ence  on  the  issue  and  suggested  that  the  National  Institutes  of  Health 
establish  an  advisory  committee  to  develop  safety  guidelines  for  future 
recombinant  DNA  research.  All  three  suggestions  were  followed. 


Safety 
Regulations 
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GENETIC  ENGINEERING  OF  PLANTS 


The  cpnference  was  held  the  following  year  at  the  Asilomar  Center 
in  Pacific  Grove,  California.  By  that  time  the  scientists  were  not  only 
concerned  about  the  deliberate  transfer  into  £.  coli  of  a  harmful  gene, 
such  as  a  gene  from  a  cancer  vims  or  a  toxin,  but  they  also  wondered 
about  the  unforeseen  hazards  of  contbining  genes  of  two  different  spe- 
cies—even  if  those  genes  were  thought  to  be  harmless.  Since  such 
recontbinant  organisms  did  not  exist  in  nature,  the  scientists  could  not 
predict  with  accuracy  what  risk  they  might  pose,  not  only  to  human 
health,  but  also  to  plants,  animals,^  and  the  enviroiunent. 

Nor  was  the  debate  confined  to  the  scientific  community.  The  public 
became  increasingly  concerned  about  both  the  safety  questions  and  the 
moral  and  philosophical  implicatiorw  of  the  new  technology.  In  aeating 
novel  organisms,  scientists  would  have  the  power  to  alter  the  course  of 
evolution.  Many  individuals,  including  some  scientists,  questioned 
whether  scientists  should  be  entrusted  with  such  power.  They  also  ^^ked 
who  should  dedde  these  issues— the  scientists  or  the  public. 

Yet  at  Asilomar,  the  discussion  was  focused  on  scientific  issues.  The 
participants  agreed  that  the  "moratorium  should  be  lifted  for  the  vast 
majority  of  recombinant  DMA  experiments,  provided  that  appropriate 
precautions  were  taken.  The  safety  strategy  they  suggested  was  that 
recombinant  niiaoorgaiusms  be  contained  and  that  the  level  of  contain- 
ment conespond  to  the  level  of  estimated  risk  of  each  experiment. 
Containment  would  be  achieved  througih  two  methods:  biological,  the 
use  of  enfeebled  strains  of  bacteria  that  could  not  survive  outside  of  the 
laboratory;  and  physical,  the  use  of  laboratory  procedures  and  equipment 
to  prevent  inadvertent  release. 

A  committee  of  the  NIH,  now  known  as  the  Recombinant  DNA  Ad- 
visory Corxunittee,  or  RAG,  translated  those  recommendations  into 
guidelines.  These  guidelines,  adopted  in  1976,  specify  the  physical  and 
biological  containment  c9nditioi«  under  which  recombinant  DNA  ex- 
periments can  be  performed.  > 

The  guidelines  are  binding  only  for  federally  funded  research.  To  date, 
industry  has  voluntarily  complied  with  the  guideUnes,  following  pro- 
cedures suggested  in  the  guidelines  for  obtaining  project  approval. 

In  research  conducted  since  1979,  the  alleged  hazards  have  not  ma- 
terialized. As  knowledge  accumulated,  the  guidelines  have  gradually 
been  relaxed— that  is,  the  containment  levels  required  for  certain  ex- 
periments have  been  lowered.  Now  most  experiments  can  be  performed 
at  the  lowest  biological  and  physical  containment  level. 

Nonetheless,  some  safety  questions  still  remaii^.  One  is  the  risk  posed 
by  the  intentional  release  of  novel  organisms  into  the  environment. 
Researchers  have  engineered  microorganisms  that,  in  the  laboratory. 
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can  degrade  a  dioxin  or  others  that  might  be  used  to  clean  up  oil  spills. 
The  niajor  uncertainty  is  whether  they  will  disrupt  the  balance  of  the 
ecosystem  in  which  they  are  released. 

The  concern  is  not  with  genetic  engineering  per  se.  The  introduction 
of  any  species  to  an  ecosystem  it  does  not  normally  inhabit  can  have 
unexpected  results.  Jhere  are  many  examples  of  orgai;tsms  that  have 
become  serious  pests  after  they  were  released  into  a  new  area.  In  1869 
the  gypsy  moth  (Porihetria  dispar)  was  introduced  into  Massachusetts  as 
part  of  a  silk  production  experiment.  It  is  now  a  serious  forest  pest  in 
much  of  the  Northeast.  Prickley  pear  cactus.  {Opuntia)  was  introduced 
into  Australia  from  Latin  America  and  posed  a  serious  threat  when  it 
spread  into  grazing  land.  The  South  American  cactus  moth  (Cactoblastis 
cactontm)  was  deliberately  introduced  into  Australia  to  bring  the  cactus 
under  control. 

The  Need  for  Continued  Diligence 

Ray  Thornton  was  an  active  participant  in  much  of  the  early  debate 
over  recombinant  DNA  regulation— both  as  a  former  U.S.  congressman 
and  as  chairman  of  the  RAC  from  1980  to  1982.  He  is  now  president  of 
Arkansas  State  UrUversity.  As  he  described,  he  addressed  another  con- 
vocation at  the  National  Academy  of  Sciences  seven  years  ago. 

"As  I  stand  here,  I  can't  help  but  have  a  sense  of  jd^jk  vu.  This  room 
was  Blled  with  people  concerned  about  whether  there  should  be  a  mor- 
atorium on  all  recombinant  DNA  research.  There  were  placards,  there 
were  protesters,  there  was  heckling  from  the  audience.  It  took  a  good 
bit  of  courage  at  that  time  to  stand  in  this  auditorium  and  suggest  that 
the  needs  of  sdence  called  for  us  to  move  forward  cautiously  and  care- 
fully in  this  area.  That  has  changed  over  the  past  seven  years,  and  today 
we  rccogmze  the  enormous  potential  benefits  that  this  new  technology, 
this  new  way  of  doing  things  has  made  possible. 

"Perhaps  it  may  also  require  a  bit  of  courage  to  suggest  to  this  group 
today  that  there  is  still  a  continuing  need  to  be  aware  of  the  safety, 
ethical,  and  moral  issues  of  genetic  engineering." 

Thornton  reminded  the  audience  that  these  technologies  provide  an 
opportunity  to  direct  the  course  of  evolution,  particularly  to  speed  it. 
On  a  practical  level,  such  changes  can  disrupt  an  ecosystem.  On  a 
philosophical  level,  this  new  ability  may  undermine  man's  reverence 
for  life. 

Many  researchers  and  observers  of  the  fi^'ld  think  that  if  scientific 
work  proceeds  ifitelligently  and  prudently,  and  if  scientific  directions 
and  developments  are  open  to  public  scrutiny,  then  the  safety  issues 
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72  GENEnC  ENGINEERING  OF  PLANTS 


can  be  resolved.  Others,  Thornton  said,  arc  less  convinced  that  humanity 
is  prepared  to  cope  with  the  moral  and  ethical  aspects  of  gerietic  cngi* 
neering. 

To  date,  scientists  have  been  able  to  pursue  recombinant  DNA  re-  . 
search  with  remarkable  freedom,  Thornton  said.  The  use  of  voluntary 
guidebncs— rather  than  legislation— is  a  novel  approadi  and  is  far  more 
flexible  than  the  regulations  governing  the  atomic,  pharmaceutical,  and 
chemical  industries.  He  sees  this  freedom  given  to  genetic  engineering 
as  a  reflection  of  the  public's  confidence  ir^  the  scientific  commimity;  of 
the  public's  belief  that  safety  issues  wiK  be  openly  and  honestly  dis- 
cussed. 

"Only  a  handhil  of  serious  safely  questions  remain  for  RAC  to  con- 
sider," Thornton  said.  Among  those  is  the  release  of  genetically  engi- 
neered organisms  into  the  environment.  "We'xe  not  talking  jibout  work- 
ing v/ith  new  organisms  m  the  laboratory.  We're  talking  about  what 
recombinant  life  forms  can  be  put  in  an  oil  well." 

Other  issues  may  emerge  as  the  genetic  engineering  of  plants  nears 
application.  In  deciding  \vh5t,  if  any,  regulatory  approach  to  take,  the 
RAC  or  any  other  oversight  body  will  need  to  draw  on  the  knowledge 
of  agriculhiral  scientists,  ecologists,  and  othcrs.^"One  of  the  things  that 
n»y  have  gone  wrong  six  or  seven  years  ago,  that  may  have  contributed 
to  the  public  outcry  over  recombinant  DNA  research,  is  that  the  mo- 
lecular biologists  who  were  involved  did  not  have  the  benefit  of  input 
from  immunologists,  epidemiologists,  and'  others  who  could  have  helped 
them  to  assess  the  dangers.  Because  cif  this  lack  of  knowledge,  the ' 
restrictions  initially  applied  were  perhaps^  too  severe.  We  have  an  op- 
portunity to  learn  from  that  mistake.  By  iirawing  on  the  expertise  of  a 
number  of  disciplines,  we  can  develop  an  approach  that  both  satisfies 
the  concerns  for  safety,  yet  does  not  unduly  restrict  the  application  of 
new  research  methods." 
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BIOTECHNOLOGY 


Social  Benefits 


I.  Draft  Charter  Language 

The  system  needs  to  evaluate  the  potential  positive  and 
negative  economic  impacts  of  various  types  of  biotechnology 
research  and  conunercialization  arrangements.  Such  assessment 
would  help  ensure  that  public  biotechnology  research  benefits  the 
broad  farm  and  public  interests. 

Issue.  What  types  of  biotechnology  research  and  commercial- 
izatibn  arrangements  are  likely  to  serve  the  public  interest? 

II,  Additional  Background. 

The  new  biotechnologies  are  likely  to  have  an  enormous 
impact  on  the  agricultural  sector  over  the  next  two  decades. 
Leading  agricultural  economists  are  excited  about  the  possibility 
of  anticipating  and  planning  for  these  adjustments.  However, 
the  public  research  system  has  placed  greatest  priority  on 
establishing  a  significant  biotechnology  research  program. 
Broader  policy  issues  may  not  receive  adequate  attention.  This 
may  lead  to  public/private  sector  cooperation  and  divisions  of 
labor  which  will  not  allow  society  to  capture  all  of  the  benefits 
and  avoid  many  of  the  negative  impacts  that  could  potentially 
result  from  the  new  biotechnologies. 

The  attached  five-page  briefing  paper  provides  an  excellent 
summary  of  the  possible  impact  of  genetic  engineering  on  the  farm 
and  food  system.  Key  issues  for  this  hearing  are  highlighted, 
Dr,  Allan  Schitiidr  a  co-author  of  the  paper,  will  testify  on  June 
6th,  He  will  elaborate  on  the  role  of  the  Congress  and  Federal 
agencies  in  beneficially  influencing  the  outcome  of  these  adjust- 
ment processes. 

Additional  background  material  follows  the  briefing  paper. 
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15 

Genetic  Engineering  &  the  Future  of 
tlie  Farm  &  Food  System  in  tlie  U.S. 

L  J.  Butltr 

Vnfv9f$ltr9t  Wltcontln-Ut^Jiton 
A.AIton8chmkl 

Nearly  everyone  atrecs  ihal  lechnolotlcal  ad- 
vances are  essentiai  io  the  fulure  of  asricuUure  and  ihe 
consumers  o'  asricuUural  products.  Yet  ii  is  unccrlain 

heiher  our  i*isl  rate  of  (echnical  innovalion  cm  be  tus- 
lamed,  iei  alone  acceteralcd.  On  the  olher  hand,  lirse 
innovations ctn  cauteinccme  and  adjusinicnt  problems 
in  ihc  develop menl  of  some  products.  Thus  pubIic*^ 
policies  which  affect  ihe  pace  and  direction  oflechmal  I 
innovations  are  of  urfent  concern.  J 

One  area  in  which  researchers  are  scelclnt  to  increase 
the  potential  for  productivity  tains  Is  the  new  biotech* 
noloties,  which  include  f enetic  enfine^rinf.  In  agrkul- 
ture,  these  noD'  biotechnologies  possess  an  as  yet  und^ 
Hned  potential  for  increased  control  and  improved 
techniques  in  processinf  and  manufacturint  new  plant 
and  animal  products.  For  example,  scientists  are  ex* 
pressint  treat  interest  !n  the  use  of  recombinant  DNA 
techniques  and  protoplast  fusion  to  provide  the  ctpabil* 
iiy  fof  the  transfer  of  fenes  between  plants,  between 
animals,  or  even  from  animal  to  plant,  li  may  be  possl* 
bte  to  brint  tofether  populations  of  tenes  for  which 
natural  barriers  to  sexual  reproduction  currently  exist. 
It  may  be  possible  to  tifineer  plants  with  such  chara^ 
tenstics  as  nitroten*nxin|  abilitiesi  resistance  to 
bacteria  cr  viruses,  salt  and  drouthi  tolerance,  and 
pctenniality.  Other  future  possibilities  include  pesticides 
ai^d  herblodes  which  can  be  used  to  prevent  spcciHe 
diseases  or  pests,  vacdnes,  plant  and  animal  trowth 
hormones,  and  fertilizer  replacements.  Or  I  may  be 
feasible  to  use indusifial  processes  (e.|.  fermentation)  to 
produce  foods  which  were  formerly  obtained  from  Held 
atriculture. 

Biotechnoloty  in  teneral,  and  fcnetlc  enklneerint  in 
particular,  currently  suffer  from  exuberant  media  atten* 
lion,  which  his  led  to  much  speculation  about  results  of 
current  research.  This  is  due»  in  part,  to  the  Itrte  sums 
of  capital  invested  in  new  bloiechnoloty  and  in  part  to 
th^  confusinjt  us«  of  the  terms  "biotechnoloty"  and 
"tenedc  eniineerint."  Biotechnoloty  is  nor  a  discipline 
but  a  Held  of  activity  suitably  deOned  as  "the  applica> 
tion  of  scientiHc  and  cnf  inetrint  principles  to  the  pro- 
orssint  of  materials  by  biolofical  aients  to  provide 


foods  and  services'*  (Bull,  Holt  and  UUy.  19S2).  Ex- 
amples include  sweeteners  and  protein  synthesized  by 
bacteria  as  well  as  Held  production  of  food,  Tiber,  and 
industrial  feed  slocks.  Genetic  entlnecrini  is  nor 
biotechnoloty,  but  is  the  KientiHc  development  of  tech- 
niques for  fcnetic  manipulation  which  will  have  a  f ub* 
staniial  impact  on  biotechnology.  Observers  are  most 
uncertain  about  the  outcome  of  this  research  and 
development  (R&D),  in  particular  about  what  can  be 
realistically  expected  in  the  na'ure  of  technological 
chanfcs  and  what  effect  these  chanies  will  have  on  the 
farm  and  food  system.  «. 

This  paper  illustrates  some  of  the  potential  chan|cs  in 
a^nculture,  af  ribuslncss,  and  the  universities.  It  focuses 
on  the  institutional  chanies  and  policy  Issues  which 
cause  technoloilcal  chanie  as  well  as  on  those  which 
react  to  such  change.  ^ 

Somo  Constraints 

1'  is  not  the  Intention  here  to  discuss  the  technical 
aspects  of  the  new  biotechnolo|ies,  whieh  are  discussed 
elsewhere  (Bull,  Holt  and  Lilly,  1982,  Brill  1981.  Barton 
and  Brill  I9S3,  OTA  1981).  .However,  it  ia  appropnate 
to  point  out  that  major  technical  constralnu  currently 
limit  the  UiW  realization  of  these  new  lechnolottes. 

For  example,  scientists  do  not  fully  understand  how 
to  identify  lenctlc  functions  and  link  them  to  a|f onomic 
traits  beause  of  the  complex  dynamic  interaction  bet« 
wctn  the  lenetic  materials  of  various  crops  (Barton  and 
Brill,  191}).  Success  with  simple  mlcrootfanlsms  does 
not  Imply  equal  success  with  hlfher  plants  and  animals. 
Accordint  to  Brill  (1981 ),  what  appears  to  be  possible  in 
theory  Is  provlni  extremely  difncult  in  practice. 

ExpectBd  ProducUon  and 
InstHuUonil  Changes 

It  is  Important  to  rccoihize  that  discussion  of  the  im* 
pact  of  fcnetic  enttneerini  on  the  futute  of  the  Tarm 
and  food  system  is  essentially  speculative.  It  hasn't  hap- 
pened yetl  In  particular,  it  should  be  remembered  that  | 
statements  which  rencct  neiatively  on  potentlalchanies  I 
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do  not  ncce^anly  imply  thai  the  icchnolosy  ii>eif 
should  b«  viewed  neplively.  Rather,  these  slaiemenis 
represen.  possibiliries  which  should  be  liken  into 
account  when  chaniesin  instiiuilonal  structure  are  «.on 
sidered. 

Chingis  in  Agricutturi 

Because  the  U.S.  food  system  is  so  complex  and 
diverse,  it  u  extremely  difficult  to  measure  the  magni' 
tude  or  dticction  of  the  effects  of  break throuths  in 
biotcchndosy.  Current  expectations  of  new  types  of 
plant  life  which  can,  for  example,  biolo|ica)ly  flx 
nitrogen,  may  have  a  tremendous  effect  on  the  demand 
Tor  nitroienous  fertilizers,  natural  or  man*made.  Plant 
life  which  is  geneiicilly  adapted  to  resist  bacteria  or 
viruses,  to  tolerate  sa!t,  drought,  or  cold,  or  to  retain 
itnmunity  to  pestieides  ma>  affect  the  costs  of  inputs 
and  location  of  product  ion.  PlantJife  which  isteneiical 
ly  engineered  to  be  perenni&i.  or  plants  with  increased 
photo  synthetic  efficiency  of  lnu*"»^ed  hybrid -vijor  may 
affect  the  magnitude  of  proditction.  The  possibilities  of 
produangenergy'Cropa  at  levels  which  make  them  cost 
errective  may  further  reduce  input  costs. 

Biotechnology  is  already  making  large  inroads  Into 
animal  research.  Oneexampleofa  newly  developed  bio-"^ 
lechnoloiy  is  bovine  growth  hormone  (bOH).  Dcpen 
ding  on  the  stage  of  lactation,  44  mgs.  of  bGH  injected 
mio  a  dairy  cow  dailycan  be  expected  to  result  in  a  IS  to 
40 percent  increase  in  milk  production,  regardless  of  the 
cow's  nonnai  production  level  (Kalier,  19t3).  Anothe^ 
example  is  the  development  of  embryO'transfer.  It  is 
now  possible,  and  is  becoming  widely  acceptable,  to 
transplant  live  embryos  of  championship,  Jiigh  quality 
dairy  and  beef  cattle  to  recipient  cows  in  order  to  gestate 
and  produce  genetically  superior  cattle.  Through 
cryobiotogy,  these  cir.bryos  may  be  stored  and 
transported  for  use  at  any  time  and  any  place  in  much 
the  same  way  that  semen  has  been  stored  and  trans 
planted  for  years  (Brotman.  1933). 

Technolof  icai  change  has  been  the  domtnatfng  factor 
in  chanting  the  structure  of  agriculture.  According  to 
recent  projections  to  the  year  2000  by  Un,  Coffman, 
and  Penn  (1980).  the  proportion  of  iirge  and  smill 
farms  will  Increase  ^^d  the  proportion  of  medium.sizc^^ 
farms  will  decrease.  Land  ownership  will  be  dominated 
by  fewer  farms,  and  by  the  year  2000  the  largest  1  per* 
cent  of  farms  will  account  for  about  50  percent  of  total 
farm  production.  About  50  percent  of  the  farm  land  will 
be  farmed  by  the  largest  50,000  farms  and  about  2/3  of 
the  weahh  m  the  agricultural  sector  will  be  in  the  hands 
of  the  top  20  percent  of  farmers.  If  anything^ 
breakthroughs  in  biotechnology  will  simply  acceleratr^ 
this  trend.  For  example,  it  is  estimated  that  the  develop- 
meni  of  bGH  aione  suggests  that  our  national  dairy 
herd  may  need  lo  be  reduced  to  60  to  70  Percent  of  its 
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^.urreiii  >uc  by  the  year  2000  if  bGH  is  widely  adopted 
(Kallcr.  1983). 

Owrproduetion  is  another  problem  which  has 
pUgucd  U.S.  agriculture.  Increasing  agricultural  pro* 
ducthiiy  so  that  resources  can  be  used  more  erfidently 
elsewhere  is  a  desirable  goal  but  !t  creates  a  probinn  if  it 
continues  to  be  i  source  of  instability  in  agriculture.  Ac- 
cording to  many  authorities,  there  is  no  known  physical 
or  technical  reason  why  basic  food  needs  cannot  be  sup- 
plied for  a!t  the  world's  people  in  current  technology. 
These  needs  are  not  now  being  met  because  of  sooal  and 
pohiical  structures  ind  values  not  because  of  physical 
scarcity  (OTA.  1912). 

Changes  In  Agribusiniss 

Agribusiness  comprises  the  support  industries  which 
seruce  agriculture.  It  includes  all  of  the  marketing  and 
distribution  functions  which  take  place  beyond  the  farm 
gate,  including  those  industries  which  supply 
agricultural  inputs. 

On  the  input  side,  the  development  of  a  new  genetic 
eniineering  industry  is  underway.  The  proprietary  pos* 
sibiliiies  of  biotechnological  research  have  encosiraged 
the  development  of  about  200  new  firms.  Many  of  these 
ate  small  enterprises  funded  by  venture  capital.  Others 
ate  owned  or  were  established  by  large  mutti*nationa] 
petro<chemical  and  pharmaceutical  interests  who  have 
also  been  buying  seed  companies.  Speculation  about  t»»e 
potential  for  genetic  engineering  has  contributed  to 
many  mergers  and  takeovers  of  seed  companies. 
Changes  which  occur  in  the  engineering  of  new  plants^ 
will  be  expressed  and  distributed  in  the  s.'cds  of  such  I 
plants.  Thus  any  firm  or  corporation  which  intends  to J 
it.vest  in  the  new  biotechnologies  may  be  at  a  distinct 
advantage  if  it  can  market  its  products  through  an 
established  seed  company.  There  are  also  other  reasons 
for  such  mergers.  For  example,  there  are  obvious  com* 
patibilities  between  resoutce  uses  in  genetic  engineering 
in  general  and  in  the  seed  industry.  There  Is  also  the  pos> 
sibliity  of  making  unique  combinations  of  plants  and 
accompanying  pesticides  and  herbicides.  An  Integrated 
Arm  may  develop  varieties  that  are  productive  only  if  its 
brand  of  pesticide  or  herbicide  Is  used  as  yell.  Other  in* 
put  Industries  which  majr  be  subsUntlalty  affected  by 
bteakth roughs  in  the  new  biotechnologies  Include  the 
manufacturers  of  fertitL*.ers,  pesticides,  farm  machin- 
ery, and  feed  stocks.  In  addition,  it  can  be  expected  that 
the  biotech  firms  themselves  will  aeatc  the  need  for  sup- 
port industries  to  provide  them  with  supplies  of  various 
sorts. 

On  the  output  Side,  changes  will  occur  as  new  agricul* 
tural  and  food  products  are  developed.  Artificial  sweet- 
eners are  a  current  exatnple.  Processing  and  manufac^ 
luring  energy-producing  substances  may  substitute  for 
prociessing  oil  and  coaL  An  assessment  of  the  ecological 
consequences  must  precede  the  large  scale  development 
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of  th€$c  Industries  lo  thtt  ytt  can  avoid  previous 
mistakes  of  ecolofially  dimaiini  dependencies  on  ot). 
coiJ,  and  chemical  substances. 

Chingii  at  UnivtrtHias 

The  private  sector's  demand  for  hiihly  trained  tenetic 
enpneers  has  created  a  thonaf  e  of  persor.ne)  at  univer* 
sides.  Thb  shortase could  thre&tcn  the  lon|  term  vlabil* 
ity  of  biotachnolofical  research.  At  a  time  when  more 
personnel  need  to  be  trained,  universities  laclcthe  facul* 
ty  members  to  do  »uch  tralnlnt.  ^ 

The  seed  industry  U  pressurins  the  universities  to 
reduce  their  role  in  the  rdeasc  of  finished  varieties  ami 
to  restrict  themselves  to  basic  research.  Some  uni>^> 
sines  for  example  h&\'e  reduced  or  eliminated  their  corn 
brttdint  protrams.  If  universities  are  not  involved  in 
the  whole  proceas.  how  can  they  malnt&in  their  expertise 
In  teach  ins?  The  USD  A  Uredudnslts  breedini  research 
and  its  role  in  coord inatini  the  state  experiment  sta* 

tiOftS.  ^ 

Generally  speaking.  Industry  has  supported  increased 
cooperation  between  private  and  public  sectors  but  the 
potential  for  conflias  has  prevented  total  integration  ^ 
public  and  private  biotcchnoloiical  R&O.  For  cxampIeT^ 
conniets  may  occur  if  private  industry  demands  in* 
creased  infhjcnce  o;er  public  research  aiendas  and  in* 
aeased  control  over  the  dissemination  of  research 
resulfs  which  have  proprietary  potential.  Conflicts  may 
al)0  be  aisravated  as  certain  land  grant  universities  rely 
more  t^n  private  funding  and  royalties  and  less  on  public 
funding,  and  as  the  competition  for  prestlfie  between 
universities  increases. 

Chingss  it  tht  Fediral  (Uglslitivt)  Livil 

Changes  in  legisUtion  affect  institutional  structure. 
The  recent  announcement  that  the  EPA  has  decided  to 
take  over  the  regulation  of  the  genetic  engineermg  in* 
duury  is  likely  to  influence  considerably  the  type  of 
legislative  changes  on  the  hcriion.  While  many  of  the 
products  of  biotechnology  will  not  require  special  regu* 
lation.  the  EPA*s  primary  task  be  to  ensure  envi* 
ronmenta!  safety.  It  will  therefore  influence  the  regula* 
tions  which  up  an  important  part  of  the  blotechnical 
research  industry's  institutional  stmeture.  Tlie  industry 
IS  spilt  in  its  opinion  of  EPA  involvement.  Some  resear* 
chers  believe  that  the  sooner  regulatory  guidelines  are 
set  down,  the  sooner  they  will  be  able  to  go  ahead  with 
manufactunng  new  products.  Others  believe  that  there 
is  little  need  for  regulation  because  many  of  the  pro* 
ducts  will  be  cs.  mon  pharmaceuiical  and  agricultural 
chemicals. 

Similarly,  health  and  ufety  standards  of  rONA 
research  are  also  strKt  but  mostly  voluntary.  At  private 
research  Hrms  increase  their  pan  ici  pat  ion  tn  rONA 
RADi  theyarc^likdy  to  brmg  pressure  to  bear  for  relax- 
ing these  standards.  The  current  arrangements  for  trans> 
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fernng  licenses  on  paten  ted /protected  materul  from 
universities  to  commercial  cnterpfUe  are  In  a  state  of 
flux.  Some  private  firms  object  to  beinf  excluded,  but 
others  argue  that  they  can*t  afford  to  develop  and 
market  a  new  product  without  exclusive  rights. 

Finally,  the  passage  of  the  Plant  Variety  Protection 
Act  (1970)  and  the  I9t0  Supreme  Court  dedsicn  (In  re 
Diamond  v.  Choknbarty)  to  aUow  patcnHng  of  life 
forms  under  Section  101  of  the  Patent  Act  have  nomin> 
ally  incroued  the  protection  available  to  the  seed  In* 
dustry  and  the  genetic  sup{^y  Industry.  However, 
members  of  both  industrks  are  expresslnf  considerable 
disconteni  with  the  current  lawi,  fearing  they  nuy  not 
provide  a  level  of  protection  commensurate  With  Invest- 
ment in  KAO.  Thus  there  may  be  Inataslng  pressures 
on  government  to  tighten  or  chamte  some  aspects  of  the 
patent/protection  laws.  ^ 

Policy  issuos  for  the  F&F  System 
Public  vs.  Priviti  RisMfch 

It  Is  becoming  Increasingly  popular  for  unlvasitles  to 
sponsor  conferences  which  explore  university* industry 
relations.  Tlie  most  widdy  publicized  of  these  was  the 
Palaro  Dunes,  California,  meetint  In  May*  19C2,  which 
was  attended  by  the  heads  of  S  major  research  univer- 
sities and  II  corporations  Involved  In  biotechnoloflcal 
research  (CuUiton,  19S2).  Pirtldpants  In  these  con« 
ferences  express  concern  about  potential  conniets  be» 
twcen  private  sector  objectives  and  public  research 
agendas.  Tliis  concern  Is  summed  up  in  a  sentence  from 
a  statement  released  at  the  Pajaro  Dunes  conference: 
. . ,  research  agreements  and  other  arrangcmera^ 
with  industry  (must)  be  so  ccnstructed  as  not  if^. 
promote  secrecy  that  will  hartn  the  progress  oi 
sdenee,  impair  the  educatlorial  txperlence  of 
students  txA  post>doctoral  fellows,  diminish  the 
role  of  the  university  as  a  credible  and  Important 
source.  Interfere  with  the  choice  by  faculty 
members  of  the  scientific  questions  they  pursue, 
or  divert  the  energies  of  faculty  members  and  the 
resources  of  the  university  from  primary  oblJga* 
tlons  to  teachint  or  research.  ^ 
The  issues  are  both  complex  and  contentious.  Accord* 
Ing  to  Hess  (1912).  the  real  problem  with  biotechnology 
is  that  capital  Is  invested  In  ideas  rather  than  In  a 
physical  product.  If  proprietary  rights  arc  established^ 
then  the  discussion  of  the  Idea  amongst  Interested  facul* 
ly  ceases  since  it  becomes  a  seaet.  This  barrier  Is  exacer- 
bated if  faculty  mcmbes  have  equity  or  financial  In* 
terest  In  the  capital  invested  In  the  Idea.  As  a  resuU  in- 
dividual  faculty  members  often  alienate  themselves, 
neglect  their  duties  and  their  graduate  students,  and 
may  decide  to  leave  the  university  for  the  larger  finan* 
cul  gains  available  In  the  private  sector.  ^ 
Many  universities  Have  a  policy  of  accepting  private 
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granuont)  if  they  fit  into  ongoini  research  Tor  which  a 
place  on  (he  3|:cnda  has  been  established  by  other 
criteria.  Houcver.  ihe  problem  is  likely  to  be  exacer 
bated  because  of  the  increased  involvement  oTa  wider 
speciiuro  of  university  departments  in  biotechnoloiy, 
and  because  of  private  industry's  aggressive  search  for 
solutions  to  technical  constraints  and  potentially  large 
Tinancial  rewards.  — » 

Private  firms  are  aI$o  concerned  about  these  issues 
because  they  rely  on  much  of  the  basic  research  earned 
out  at  universities.  Many  Tirms  cannot  afford  to  invest 
the  capital  resources  needed  to  do  this  basic  research 
themselves.  Another  problem  also  arises  as  federal  sup- 
port for  graduate  training  and  research  declines.  Unl* 
versilies  have  often  vieweJ  the  pnvate  sector  as  a  pos- 
sible source  of  additional  financing.  However,  if  univer- 
sities establish  policies  that  aggressively  exclude  private 
sector  involvement  in  research,  then  the  private  sector 
will  have  little  incentive  to  011  the  fundhg  t>P  which  is 
developing.  f<^ 

Apart  from  the  concerns  of  the  university  and  {n>^ 
dustry,  a  third  perspective— the  public  concern—Is  also 
relevant.  There  is  much  debate  about  who  owns  publicly 
funded  research  and  about  whether  or  not  everyone  has 
free  access  to  all  of  the  idess  (Bouton,  J 913).  When 
private  irants  are  made,  the  researchers  Involved  often 
use  publicly  Tinanv^  equipment  and  build  their  rr 
search  on  publicly  Tinanced  knowledge,  which  makes 
claim  on  any  Tinal  POint  product  hard  to  determine.^^ 

Patint  Issuis 

Currently  there  art  two  legal  mechanisms  for  protect- 
ing an  invention.  One  way  Is  to  make  use  of  the  protec- 
tive (nsiiiuttons  of  the  Plant  Variety  Protection  Act 
(PVPA  of  1970)  for  sexually  propagated  plants,  the 
Plant  Patent  Act  (19)0)  for  asexually  reproduced 
plants,  and/or  th:  Patent  Act  for  any  life  form.  TTie 
second  way  Is  to  rdy  on  that  body  of  common  law 
which  goverr«s  trade  secrets. 

Ai  already  mentioned,  members  of  the  genetic  supply 
industry  have  expressed  som  e  dlKontent  about  the  Inef* 
fcctiveness  of  the  current  protective  laws.  A  major 
problem  is  the  fact  that  an  application  for  a  patent  on  a 
process  requires  information  about  this  process.  If  such 
information  becomes  public,  as  is  usually  required,  it 
provides  enough  inforination  to  competitors  to  make 
the  patent  ineffective,  i.e.,  competitorscan  create  a  near 
substitute.  The  general  intent  of  the  patent  Uws,  and  of 
Ihe  additional  protective  legislation  for  plants,  is  to  in- 
duce inventors  to  make  their  ideas  available  to  the 
public  so  that  these  ideas  can  be  further  improved  for 
societal  benefit.  In  return  the  inventor  is  granted  ex^ 
elusive  Ownership  and  control  of  ine  present  invention. 
Trade  secrets,  on  the  other  hand,  (derived  from  com- 
mon taw  and  not  spccificaUy  created  by  statute)  are  pro^ 
tected  as  k  right  by  the  courts,  but  do  not  requiiu  public 
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disclosure  of  information.  However,  an  individual  or  a 
company  relying  on  trade  secrecy  to  protect  an  inven* 
lion  Is  responsible  for  the  security  of  the  secret.  Thusthe 
tradeoff  between  trade  scaets  and  patents  becomes  one 
of  deciding  what  Is  to  be  protected  and  at  what  cost. 

The  discontent  with  these  alternatives  becomes  ob- 
vious. Researchers  in  genetic  engineering  rums  who  | 
want  to  protect  their  Tindingi  want  both  legal  protection  I 
§nct  nondisclosure.  Unda  current  legislation,  however*  | 
it  is  not  possible  to  acquire  both  of  these  forms  of  pro*  I 
tection.  ^ 

There  is,  however,  a  third  alternative.  It  Is  possible, 
particularly  in  plant  breeding,  to  breed  as  an  end  pro* 
duct  a  hybrid  or  hybrtd>nke  product  which  will  not 
breed  true  to  form  in  the  ensuing  generations.  These 
unique  products  have  their  own  natural  protection 
system  since  the  mbred  parents  are  relatively  easily  kept 
as  proprietary  materi  J  (even  secret,  at  a  relatively  low 
cost),  and  because  it  is  not  possible  to  reproduce  the 
specijJ  qualities  of  the  Fl  hybrid  without  access  to  ihz 
Inbred  parents.  '  -*«^ 

The  hybrid  prevents  the  farmers  ttom  srowing  their 
own  seed  (Schmid,  19M  and  Derlan,  19S1. 1912).  If  in- 
stitutions can't  provide  exclusivity  and  return  to 
research,  breeders  may  adopt  hybridization  even  If  It  is 
not  otherwise  the  best  approach  to  varietal  improve* 
ment.  Thus  institutions  may  unwittingly  shape  the 
research  agenda.  ' 

Another  current  potential  probleti:  In  the  pesticide  in* 
dustry,  one  which  could  affect  the  biotechnology  In* 
dustry.  Is  the  length  of  time  It  takes  to  get  EPA  ap- 
proval.  At  present,  it  takes  about  7  years  to  get  approval 
from  EPA  for  pesticides.  Since  the  life  of  a  patent  Is  17 
years,  this  leaves  a  Tirm  only  10  years  to  recoup  Its  in* 
vestments,  which  may  be  insufficient.  If  health  and  en* 
vironmental  regulations  are  applied  to  the  blotech* 
nology  Industry,  this  difficulty  Is  likely  to  create  discon* 
tent  and  pressure  for  change.  *^ 

The  Issues  here  requlreclearer  definitions  of  property 
rights.  Is  it  pouible,  for  example,  to  design  a  protective 
mechanism  which  will  provide  firms  opportunities  to 
recover  their  Investments,  while  at  the  same  time  cfsur* 
Ing  that  patent  claims  cannot  be  misconstrued  and  that 
the  legal  monopoly  granted  will  not  result  in  a  complete 
deterioration  of  market  forces?  ^ 

Industrial  Mirkot  Conctntrition 

The  takeovers  and  mergers  In  the  seed  industry  over*^ 
the  last  decade,  to|ether  with  the  increase  m  the  relative 
prices  of  seed  and  the  establishment  of  patent*like  pro> 
tective  institutions  such  ai  PVPA  and  extension  of  the 
Patent  Act.  have  triggered  considerable  concern  about 
the  possibility  of  substantial  market  concentration  oc« 
curring  in  the  Industry  (Butler  and  Marion,  1913).  Gvi« 
dence  collected  to  (Ute  suggests  that  the  seed  mdustry  is 
currently  in  a  state  Of  transltinn.  Private  entaprise  is 


ERIC 


1.19  612 


610 


Ukms  over  some  of  th<  functions  which  hive  trtdi^ 
ttonally  been  rcgirded  li  bdon^ni  to  public  rescirch 
Imtitutioni.  While  structural  amd  txthavioril  chanies 
are  occurring,  it  may  be  too  early  to  jud|e  yet  whether 
these  chanies  will  result  in  (he  cmeriencc  of  highly  con. 
ccntraied  subscciors. 

Several  factors  will  determine  whether  or  not  dunics 
in  the  twX  industry,  or  more  sp^flcally,  (he  gtwk 
supply  ir\dus(ry,  will  result  in  inaeased  concentration  of 
talcs  ai^ioni  the  Ivgest  tellers.  Much  depends,  for  ex* 
ample,  on  whether  or  not  (he  envisioned  breakthroufhs 
m  (he  new  biotechnologies  actually  occur  ind  whether 
or  not  (hey  will  be  commercially  feasible.  Much  abo 
depends  on  how  much  and  what  forms  of  protection 
and  barriers  (o  entry  the  indu^ry  can  achieve  to  protect 
i(t  commercial  investmenli  in  the  new  bioiechnolctiet. 

In  many  ways,  (he  envisioned  brcak(hrou|hi  in  thTX 
new  biwcchnolojles  strontly  resemble  the  discovery 
and  commercial. development  of  hybrid  com  in  the 
l9K)'s,  Today,  (he  corn  seed  lubsector  Is  the  most 
highly  concentrated  of  all  (he  seed  lubscctort.  Typical* 
ly,  (he  com  teed  subtector  prcvenis  fanners  from  irow 
ini  their  own  seed,  exhibits  relatively  high  barriers  to 
entry,  and  it  dominated  by  a  few  lane  companies*  It  Is 
possible  (hat  commercially  tucccuful  breakthroujihs  in 
biotechnotoilcal  rescaKh  will  resuK  in  other  tubsectors 
of  the  teed  Industry  bccomini  equally  as  concentrated 
at  the  corn  seed  subtector.  Whether  or  not  such  break* 
throuih  will  sitniflcwitly  affect  market  forces  Is 
unknown.  ^ 

Qinttic  DIvf  rsHy  and  Other 
Konpro{lttb!«  Improviminti 

GenetK  diversity  ts  one  of  the  basic  underlyint 
precepts  of  plant  and  animal  brcedini.  It  is  the  ranieof 
lenctic  differences  between  individuals  or  iroupa  of 
orsanitmt.  Oenetic  divertity  reflectt  the  ability  of  an 
onanism  to  utilize  the  full  ranie  of  Its  lenetlc  resources 
to  survive  in  various  environments.  For  example,  an 
orfanitm  with  a  harrow  spectrum  of  lenetic  resources 
will  survive  o  nly  in  a  mnow  ranie  of  environments  and 
may  be  susceptible  (o  a  sin|le  virus  or  strain  of  bacteria. 
Thus  lemtic  divertity  is  essentia]  to  the  maintenance  of 
our  food  system  (Dept.  of  State,  19t2), 

Uncertilnty  arises  over  (he  question  of  the  potential 
effect  which  biocn|inecrln|  may  have  on  (his  divcrsi(y. 
The  new  tcchnoloty  of  embryo  transplants  for  dairy 
cows  seems  to  hive  the  potential  of  considerably  ntr* 
rowini  (he  variety  of  females  followini  the  narrowinf 
of  bulls  achieved  by  artifkia)  insemination. 

While  most  breeders  »d  scientlsu  recoinliethc  value 
of  genetic  diversity  and  its  necessity  in  maintaining  plant 
and  animal  systems  against  the  onslaught  of  unexpected 
viral  or  bacterial  attack,  most  pnyate  breeders  cannot^ 
afford  to  breed  for  genetic  diversity  or  other  hard  to  I 
perceive  quality  iinprovements  because  there  ts  no  com^  I 
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merctal  market  for  ihem.  Sncc  the  goals  of  brcedins  are 
determined  primanly  by  the  commercial  featibilKy  of 
market  tng,  (here  is  a  tendency  to  breed  organisms  with 
charactcrnttcs  which  are  "saleable,"  This  (endency 
tends  lonarrow  the  spectrum  of  genesavailabic,  thusin< 
advertently  leading  to  tlve  CTeaiin£  of  genetically  vulner- 
able plants  and  animals,  ^ 
There  are  other  quality  „unges  which  may  be  incom*^ 
prchensible  and  thus  give  commercial  breeders  no  op* 
portunily  for  profit.  For  example,  a  public  breeder  may 
have,  the  incenti>e  to  make  small  improvements  in  the 
protein  content  of  cereals,  improvements  whldi  would 
be  a  watte  of  time  for  a  private  breeder.  X 


Conclusions 

Genetic  engineering  and  bioiechnolosy  hold  the  pro- 
mite  of  titnificantly  altering  the  speed  ai\d  content  of 
technological, change.  They  could  produce  dramatic 
changes  infarm  production  and  atri<businessand  In  the 
functions  of  research  and  education.  Technology  will 
affect  the  performance  of  present  imtitutions.  And  In, 
stilutions  affect  (he  manner  in  which  the  potential  ben^ 
fits  andcous  of  technology  arc  realized  and  distributed. 
This  papa  addresses  some  of  the  policy  issues  that  wiu 
have  to  be  dealt  with  In  the  future. 

One  set  of  Issues  Involves  the  mU  of  private  and 
public  research.  Cumulative  public  dicisions  now  seem 
to  place  greater  reliance  on  private  research  and  private 
finance  even  when  the  research  is  done  in  public  unlver* 
sities  and  mixed  with  public  funds.  How  will  the  institu- 
tional Incentives  affect  the  supply  of  baslcrescarch.the 
training  of  fbture  scientists,  the  choke  of  subject  mat* 
ter»  arul  the  communication  of  knowledf  e? 

Property  rights  (patents)  In  inventions  are  imporUnt 
If  the  role  of  private  research  Is  to  expand.  Can  a 
balance  be  found  between  rlfhts  of  firms  to  recover 
research  investments  and  the  interests  of  the  consumer 
in  avoiding  unreasonable  monopoly  profits?  How  do 
other  matket  stratcfies  leadinf  to  oligopoly  interact 
with  rights  in  inventions?  How  do  requirements  for 
patents  affect  the  research  agenda?  What  are  th^  Incen* 
tives  to  achieve  genetic  diversity  and  other  hard  to 
perceive  improvements  in  quality?  Will  farmers  be 
eliminated  u  producers  of  their  own  seeds  a,id  will  this 
create  Urge  profits  In  the  seed  Industry! 

Agricultural  policy  makers  have  tried.to  achieve  a  ^ 
delicate  balance  between  the  need  for  continued  im< 
provements  in  agricultural  prodcctivity  and  the  pro- 
blems of  adjusting  to  overproduction.  Tills  task  will  not 
be  mtde  any  easier  if  genetic  engineering  significantly 
affects  technology.  Changes  In  plant  tolerance  for  en< 
vironmental  conditions  and  disease  could  greatly  alter 
regional  production  patterns.  Growth  hormones  and 
disease  control  could  alter  the  supplies  of  milk  and  other 
uiimal  products^  Large  shifts  In  demand  for  certain 
tgrlculiuril  inputs  and  the  demand  for  land  could 


611 


occur.  All  of  thc^  things  coutd  affcci  (he  incomn  and 
tssct  valun  or  fanners  and  agribusiness  people  (o  a 
|rea(er  matnilude  than  any  past  icehnical  chan|C  In 
short,  imporiant  policy  decisions  musi  be  made  The^ 
deosions  will  affect  the  pace  and  (he  content  of  a|U> 
euUuraJ  productivity  and  the  distribution  of  lis  costs 
and  bcnefiU.  / 
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Science  and  Technology:  Discussion 
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-Excerpts  Ainer.  J.  Agr,  Econ.       December  ir83 


•  «  •  Wilh  university  retearch  funding  re 
tnalning  almost  sialic  over  ihc  P*sl  fifteen 
years,  privaie  sources  of  funding  particularly 
for  biolechnology  research  have  increased 
subsunlialiy.  Migor  areas  of  conflicl  and  de* 
bate  hive  cmcrscd  in  rcccnl  conirover^y  over 
univcriity-corporaje  rclaiionsWps  rega>ding 
biotechnology.  These  include  (o)  conflicts  of 
interest.  (6)  nature  of  public  equity  in  ur.iver* 
siiy  research.  (<*)  control  and  dissemination  of 
research  resulss.  and  (</)  strocture  of  new  or* 
ganizational  forms  and  contrar**  '  uni* 
versities  and  corporations  ci  a1..  p. 

30). 

Land  gr«ni «*>'>«..!^  r  ^t  immune  from 
these  concerns.  Even  thouf.i  they  have  not 
been  leaders  in  biotechnology  research,  there 
are  some,  such  as  the  University  of  Wis* 
consin-Madison  and  University  of  California* 
Davis,  that  have  critical  mass  and  privaie 
^^supponed  research  programs  in  biotechnol* 
ogy.  The  unique  feature  of  biotechnology  re* 
search  is  the  identity  of  immediate  ben* 
eflciaries  of  this  research:  they  cleat ly  are 
'private  firms— many  of  them  among  the 
'largest  multinationals— and  thus  involve  a  iig* 
nificant  symbol ie  Switch  of  clientele  of  land 
grant  schools  from  farmers  ind  rural  people  to 
agribusiness  including  multinationals.  Without 
Research  on  the  externalities*  equity*  and  dis* 
tributional  impacts  of  biotechnology  research, 
it  is  at  best  embarmsing  for  Uotechnolo0 
rcKarchers  and  administrators  of  Und  gnnt 
universities  to  convince  a  public  that  the  pub* 
lie  interest  can  be  served  by  enhancing  the 
product  lines  and  profitability  of  a  handful  of 
I    very  large  firms. 

The  technologies  of  the  future  demand  a 
new  research  agenda  by  social  scientists.  As 
Bonnen  and  Evenson  have  concluded*  and  I 
fuUy  concur,  new  prior:ties  for  social  science 
research  include  (a)  studies  analyzing  prior 
research  progress  and  the  distributional  con* 
Kquences  o^these  research  programs.  (6)  as- 
Kssmem  and  design  of  new  technologkt  so  u 
to  anticipate  and  avoid  undesirable  exter- 
nalities, and  (r)  development  of  new  institu* 
tions  or  adaptation  of  old  institutions  io 
change  to  ensure  or  at  least  facilitate  desirable 
public  outcomes. 


However,  the  present  organizational  atruc- 
ture  of  our  agriculture  research  institutions  is 
not  conducive  to  such  a  research  agenda.  Such 
an  tgenda  requires  the  integration  of  biolopcal 
and  physical  science  with  social  science  re* 
search.  The  greatest  challenge  for  a  retearch"^ 
administrator  today  is  determining  the  organi* 
zational  structure  and  nppropriate  incentives 
conducive  to  interdepartmental  and  interdis- 
ciplinary research  (Phillips  and  Dalrymple. 
p.  993).  ^ 

The  new  research  .4enda  is  not  devoid  of 
reality.  I  am  confronted  almost  daily  in  my 
interaction  with  congres%ionil  staff  with  ques* 
tions  that  only  the  new  research  agenda  car^^ 
adequately  answer,  ^n  OTA  study  that  his 
been  recently  requested  by  Contrest  win 
focus  on  the  impacts  of  new  technological  de* 
velopments  in  agriculture,  public  policy,  and 
impact  on  the  changing  structure  of  American 
agriculture.  Such  concern  by  policy  makers 
underscores  Bonnen*t  statement  that  we 
seem  to  be  at  a  node  in  the  evolution  of  mod* 
em  industrial  agriculture  with  fundamentii 
choices  to  be  made  about  its  future  path. 
There  is,  however,  little  in  the  literature  or  b 
present  research  activity  that  is  helpful  to  us  in 
providing  substantive  infonnation  to  policy 
makers  on  the  choices  to  be  made.  To  compln^ 
caie  matters,  many  of  these  choices  will  be 
made  by  policy  ntakers  that  have  little  or  no 
knowledge  of  agriculture  and  in  some  cases 
even  less  empathy  whh  farmers.  Kicnce,  or 
business  in  agriculture.  !  agree  with  Bonnen 
that  the  scientific  professions— especially  the 
social  sciences— have  a  nu^or  responsibility  to 
provide  relevant  and  objective  kr)Owledte  and 
analysis  for  those  public  decisions.  For  our 
discipline  to  be  relevant  not  only  for  tomorrow 
but  iJso  for  today,  it  is  time  to  get  on  with  the 
new  agenda. 
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Social  Science  Implications  of  Agricultural 
Science  and  Technology:  Discussion 


Clark  Edwards 

Excerpts  Amcr.J.Ag.Econ. 


(economic  B«s«v:ch  Service) 
December  1983 


Ut  mt  expand  on  Evcn$on'i  review  of 
some  of  the  ihinfs  likdy  lo  hippen  when  mo- 
lecular biolosy  results  in  a  substanltal  increase 
in  com  >ields.  According  lo  an  ERS  malhe* 
malic al  progrtmminc  model,  com  production 
will  increase  and  the  price  received  by  farmer* 
win  decrease.  More  and  cheaper  com  will  be 
used  in  teed.  food,  industrial,  and  expon  mar- 
kets.  Less  land,  labor,  and  other  resources 
^will  be  used  in  crop  production,  kadinf  to 
capital  'osses  and  'reiluced  incomes  to 
suppliers  of  these  resources.  Lower  feed  costs 
will  induce  more  livestock  production  kadins 
to  the  use  of  more  labor,  pasturcland.  and 
other  Hvestoek  inputs,  and  to  reduced  prices 
^"received  for  livestock  products.  Net  farm  in- 
come will  decrease,  as  will  the  incomes  of  the 
supphe  rs  of  most  farm  inputs.  Consumers  will 
(iin  because  they  wilt  be  able  to  buy  more 
food  products  at  lower  prices  and  for  a  smaller 
shire  of  disposable  personal  income.  The 
domestic  marketjij  sector  v/ill  trow  and  profit 
from  the  increased  volume  of  handling  and 
proccssini.  And  iradinf  partners  of  the 
United  States  will  be  ablf  to  acquire  tnort  of 
our  expons  at  lowpr  prices. 

In  addition,  some  Importtnt  refionaJ  shifts 
can  be  expected.  Incomes  likely  will  nse  for 
farmers  in  the  Southeast  and  Delta  states  who 
have  access  to  additional  land  suiuble  for 
com.  And  incomes  likely  will  rise  for  farmers 
in  the  Pacific  and  Great  Lakes  states  who 
exploit  their  comparative  advantac  for  feed, 
ini  cheaper  grain  to  livestock.  Income  losses 
mifht  be  rcatest  for  farmers  in  the  Northeast 
and  Southern  Plains  states.  The  Northeast  re- 
fion  likely  will  produce  more  milk  al  a  lower 
price  with  little  change  in  revenue  while  pro- 
ducing less  poultry  and  other  livestock  and 
less  crop  products.  The  Southern  Plains  rction 
likely  will  produce  more  coiton  and  beef  but 
plant  fewer  acres  of  train. 


Note:    Model  assumes  an  increase  in  production  without  a 
corresponding  increase  in  demand. 


•  Evenson  suKsests  that  posthafvVstVechnol. 
s.^y  a/fectint  processinf  and  distribution  of 
-  farm  products  Increases  farmers'  profits.  This 
might  be  so  if  the  technique  reduced  the  cost  • 
of  dehvennt  a  dozen  eggs  to  the  consumer  k 
from  the  firm  fate.  But  it  would  not  be  so  if* 
the  technique  resulted  in  fewer' cracked  eus 
and  reduced  the  number  of  e||s  required  it 
the  farm  fate  to  deliver  a  dozen  to  consumers. 

Ttchnolofical  advance  is  a  public  jood.*^ 
Prospects  for  a  lenerally  lower  level  of 
farm  income  and  for  disparate  regional 
consrquences— what  Bonncn  calls  spillover 
effects—raise  a  senous^^uestion  as  to  whether 
either  private  firms  or  tfie  state-  experiment  • 
stations  can,  without  conflict  of  interest,  de-' 
yelop  new  technology  in  the  absence  of  a  guid-  \ 
«ins  and  supponiiig  national  policy.  Nation* ' 
iwide  institutions  are  needed  to  do  some  of  the* 
basic  research,  guide  development  and  adop-* 
ition.  and  promote  justice  in  the  distribution  of* 
;the  tremendously  large  private  and  public  so-  - 
cial  benefits  to  be  derived  therefrom.  Olh« 
erwise.  we  fall  back  on  the  old  rule  that  the 
rich  get  richer, 
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NEEDS  ^ASSESSMENT 


Sotting  Prloritlot 


I .  Draft  Charter  Language 

Section  1407(d)(2)(G)  o£  Title  XIV  requires  the  Joint 
Council  to  develop  annual  Priorities  and  Accomplishment  reports. 
The  Joint  council's  FY  1986  Priorities  report,  to  be  released  in 
June,  vill  be  the  first  one  to  use  Needs  Assessment  findings. 
The  FY  1985  Priorities  report  was  significant  because  it  selected 
and  ran)ccd  a  litaited  number  of  priority  areas.  Biotechnology, 
the  highest  priority,  received  a  major  emphasis  in  the  budget. 
However,  five  of  the  seven  other  highest  priority  areas  received 
no  special  emphasis.  It  is  unclear  the  extent  to  which  the 
system  is  redirecting  resources  into  the  priority  areas. 

Since  the  broad  priority  areas  should  not  change  radically 
from  year  to  year,  there  will  be  an  opportunity  in  future  reports 
to  provide  an  additional  level  of  detail  by  highlighting  and 
justifying  the  critically  needed  research,  extension  and  teaching 
efforts  within  each  broad  priority  area.  Witnesses  at  the 
research  hearing  last  June  stressed  the  need  for  economic  analy- 
sis and  critical  path  analysis  in  setting  research  priorities* 
This  could  help  establish  that  the  problem  is  economically 
significant,  deserves  early  attention  and  that  the  technology 
selected  to  address  the  problem  is  expected  to  have  socially 
desirable  spin  offs.  The  Needs  Assessment  hints  at  urgent 
research  priorities  (e.g.  plant  growth  in  unfavorable  environ- 
ments).   These  need  to  be  made  more  explicit. 

The  annual  Accomplishments  report  might  bo  made  more  useful 
by  relating  it  to  previously  identified  priorities,  showing  the 
system*  a  success  at  directing  resources  to  these  areas  and 
recounting  accomplishment  in  these  areas. 

Issues.  What  can  be  done  to  encourage  greater  use  of 
economic  and  critical  path  analyses  in  setting  priorities?  Do 
the  Joint  Council  and  Users  Advisory  Board  have  a  role  in  setting 
more  detailed  priorities  and  making  more  explicit  the  selection 
rationale? 

II.  Additional  Background 

The  Needs  Assessment  is  a  voluminous  study  of  the  most 
urgent  needs  and  most  promising  opportunities  in  every  program 
area.  Almost  every  major  concern  about  the  food  and  agricultural 
system  is  covered  in  some  manner  in  the  study.  The  report  is 
being  used  to  inform  policy  officials  of  the  serious  needs  facing 
agriculture.  It  is  less  clear  what  itapact  it  will  have  on 
setting  priorities  throughout  the  system. 
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Tne  Meeds  Atsetsncnt  was  not  intended  to  set  priorities. 
Based  on  Heeds  Assessment  findings,  broad  goals  and  objectives 
are  set  in  the  Five-Year  Plan  and  a  few  are  selected  for  special 
emphasis  in  the  annual  Priorities  Keport.  The  Five-Year  Plan 
(now  being  printed)  ranks  goals  in  each  major  area.  For  example, 
under  Crop  Production  and  Protection  the  first  goal  is  "Reduce 
crop  production  costs  and  related  losses."  The  only  other  goal 
llstw^  itf  '*Develop  technologies  appropriate  to  specific  types  of 
production  systems  (large  monocultural  grain  systems,  family 
farms,  and  small  high-value  specialty  systems).**  Each  goal  has 
several  objectives  under  it  (ref .  attachment) . 

These  goals  are  very  broad  and  non-quantifiable.  The 
objectives  under  each  goal  are  intended  to  state  more  specif- 
ically the  planned  results.  But  it  will  be  difficult  to  measure 
progress  toward  the  objectives  in  the  Five-Year  Plan.  For 
example,  there  is.  only  one  aggregate  base  given  for  the  entire 
Crop  Production  and  Protection  area,  even  though  it  includes  two 
goals  an3  nine  objectives.  The  aggregate  base  shows  4000 
research  scientist  years  in  1983  and  4003  in  1988  with  no  real 
growth  in  overall  system  funding.  Extension  projects  a  reduction 
of  80  staff  years  (2%)  in  this  program  area  through  1988  at  the 
no  real  growth  level. 

Research  effort  in  the  top  four  major  program  areas  (crops, 
animals,  post-harvest  and  forest/range)  is  projected  not  to 
change  through  1988  with  no  real  gr&yfth  in  overall  funding.  This 
does  not  necessarily  mean  that  changes  will  be  minimal.  There 
nay  be  more  substantial  redirections  in  lubcategories.  This  Is 
difficult  to  establish  since  research  managers  project  changes 
using  different  categories  than  those  used  as  the  Joint  Council 
goals,  objectives  and  priorities.  Also,  the  research  projection 
cycle  began  more  than  a  year  and  a  half  ago,  long  before  the 
Needs  Assessment  and  Five-Year  Plan  were  completed.  The 
Extension  pr'^jections  are  more  current.  Extension  shows  more 
substantial  redirections  at  the  no  real  growth  level.  Research 
and  Extension  projections  are  shown  in  an  attachment. 

The  goals  and  objectives  in  the  Five-Year  Plan  are  quite 
extensive.  The  44  goals  and  156  objectives  are  not  ranked  across 
ma1or  program  areas .  They  could  serve  as  a  menu  from  which  the 
Joint  Council  may  select  a  few  high  priorities.  The  1984 
Priorities  Report,  however,  mostly  Icept  priorities  at  the  major 
program  level  (e.g*  Forest,  l^ange  and  Pastureland  Productivity). 
Five  of  the  eight  priorities  were  at  the  major  program  level* 
Three  were  at  the  major  goal  level.  None  were  at  the  more 
measurable  objective  level. 


Setting  more  detailed  priorities  might  improve  system 
response  and  Federal  budget  requests*  Many  of  the  current 
general  priorities  have  not  had  a  major  impact  on  the  budget,  as 
shown  by  the  following  table. 
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4. 


5. 


Joint  Council  FY  1985 
Priorities  (Rankod) 

Basic  Biotechnology 
Research 


Scientific  Expertise 
Development 

Comunications  Technology 


Analysis  of  Price  and 
Income  Policies  with 
Eniphasis  on  Foreign  Trade 

Sustaining  Soil  Pro- 
ductivity (controlling 
soil  erosion) 

Human  Nutrition,  including 
Food  Safety  and  Quality 


FY  19 85  Budget  Action 

Major  increase  in  com- 
petitive grants,  oome  in- 
crease in  Hatch  and  ABS. 

Termination  of  fellowship 
grants. 

No  increase  in  Extension. 
Small  increase  in  KAL. 

Increase  in  ERS. 


Water  Management 


8. 


Forest,  Range  and  Pasture- 
land  Productivity, 
including  Multiple  Use 


Small  increases  in  ARS 
and  Extension.  Termina- 
tion of  STEEP  grant. 

No  increase  in  ARS  or 
CSRS.  Major  cut  in  BFNEP. 
Small  increase  in  HMXS. 

No  increase. 

Significant  cut  in  Forest 
Service  research.  Slight 
reduction  in  Cooperative 
Forestry  Research. 

This  limited  impact  on  the  budget  could  be  attributed  to 
extraneous  factors,  such  as  the  Federal  deficit  and  the  need  to 
reduce  USDA  discretionary  spending.  However,  more  detailed 
priorities  might  make  the  budget  request  easier  to  sell. 

It  would  be  difficult  for  a  group  as  diverse  as  the  Joint 
Council  to  agree  on  more  refined  priorities.  CongreoB  might 
encourage  the  Joint  Council  to  undertake  a  systematic  asseisment 
of  one  goal,  such  as  reducing  crop  production  costs.  The 
assessment  should  evaluate  the  potential  economic  pay  offs  and 
social /environmental  benefits  of  breakthroughs  in  each  of  the 
eight  objectives  under  this  goal.  For  example,  objective  three 
("Understand  and  improve  the  performance  of  plants  in  unfavorable 
phyiicochemical  environments")  might  have  a  very  high  priority. 
This  is  hinted  at  in  the  Needs  Aisesinent  since  average  yields 
are  only  211  of  record  yields.  Moit  of  the  gap  is  due  to 
unfavorable  environments.  Only  one-seventh  of  the  gap  is 
explained  by  disease,  insect  and  weed  losses. 

The  recently  completed  report  required  by  Title  XIV  on 
soybean  research  and  extension  neids  is  another  opportunity  for 
further  analysis.     Since  the  supply /demand  study  in  the  Meeds 
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Aisessroent  projects  olliceds  to  be  a  major  growth  area,  setting 
priorities  In  this  one  commodity  area  could  have  a  major  Impact. 
The  recent  soybean  report  selected  priorities  In  each  major 
research  area  baied  on  expert  judgment.  Priorities  were  not 
establlihed  across  major  research  linos.  Congress  could  use  this 
coiwttodlty  ai  a  test  case  to  see  If  any  research  planning 
methodologlei  could  he  used  to  select  a  few  soybean  research  and 
extension  areas  for  special  national  attention.  Ruttan  has 
described  the  available  research  planning  methodologies  and  noted 
the  drawbacks  of  each.  Agricultural  Economists  are  not  yet 
totally  reliable  In  predicting  the  future.  But  they  should  be 
able  to  offer  some  analysis  of  the  relative  economic  significance 
of  a  problem,  and  to  evaluate  the  likely  social/environmental 
impacts  of  particular  research  directions. 

In  summary,  the  Joint  Council  planning  process  required  by 
the  1981  Farm  BUI  is  operational  but  difficult  to  evaluate.  It 
is  serving  to  increase  awareness  of  the  diverse  needs  and  oppor- 
tunities. But,  due  to  the  complexity  of  the  system.  It  lacks  the 
clear  statement  of  priorities  that  can  be  found  In  the  ARS  plan. 
As  pointed  out  In  the  recent  study  "The  Paradox  of  Success;  The 
Impact  on  Priority  Setting  In  Agricultural  Research  and 
Extension,"  by  Jean  Llpman-Blumen  and  Susan  Schram,  long  range 
planning  has  become  a  shibboleth  for  the  system.  The  passwora 
has  been  learned  adequately  to  maintain  credibility.  The  process 
may  need  refinement  If  the  hope  is  to  develop  a  new  national 
consensus  on  priorities  that  will  load  to  increased  real  funding. 

Additional  background  material  is  provided  on  the  following 
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NEEDS  ASSESSMENT  REFERENCE  DOCUHENr  Joint  Council 

January  1984 
p.  146 


TABU1:  Recorxl  Yltlds,  Avenge  Yields^  tnd  Yfeld  Losiei  Dui  to  Distasei, 
 7     Insects,  Weeds,  and  UnUvoriblt  PI\ys1cocheii1c«l   Envlromwnts  in 

Kijor  Crops  of  the  United  States  is  of  1975  (d«U  ire  fro«  Footnote 

3,  pag*  w<  • 


CROP  RECORD     AVERAGE  AVERAGE  AVERAGE  AVERAGE  AVERAGE  LOSSES 

YIELD      YIELD     DISEASE  INSECT    WEED  DUE  TO 

LOSSES    LOSSES     LOSSES  UHFAV0RA8LE 
EHVIROKMENTS 


Com 

19,000 

4,600 

836 

836 

697 

12,300 

Wheat 

14,500 

1.880 

387 

166 

332 

11,700 

Soybean 

7,390 

1.610 

342 

73 

415 

4,950 

SorghutB 

20,100 

2,03Q 

369 

369 

533 

16,000 

Oat 

10,600 

1,720 

623 

119 

504 

7,630 

Barley 

11,400 

2,05U 

416 

149 

3<:6 

8i'430 

PoUto 

94,100 

28.200 

8,370 

6,170 

1,322 

50,000 

Sugar  Beet 

121,000 

42.600 

10,650 

7,990 

5,330 

54,400 

Average  Percentage 
of  Record  Yield 

100 

21.5 

5.1 

3.0 

3.5 

66 
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KQstorical  Sources  of  U.S.  Agricultural 
Productivity:  Implicatioas  for  R&D  Policy 
and  Social  Science  Research 


James  T.  Bonnen 
Excerpt* 


OtttmkttItU 


r 


ImpHca lions  for-SocUl  Sckticc 

What  ire  the  tmpiiciiions  for  social  scientists 
in  »triculiure?  The  chintcs  in  the  research 
agenda  involve  a  return  to  two  of  our  profes- 
sion's earliest  contributions.  Wc  face  funds* 
mental  chmies  in  the  technology  and  institu* 
tional  structure  of  ar»cuUure.  Thus,  wc  inutt 

return  to  the  development  of  quantiutive  dau 
bases  and  analysis  to  describe  the  new  struc- 
tures and  behavior  and  to  measure  perfor* 
mance  and  define  problems.  Second,  we  mutt 
return  to  work  on  institutional  Innovation  |o 
solve  problcint.  Neitheris  currently  viewed  w 
important  by  the  main  line  of  the  profcssioQ 
nor  by  experiment  station  and  coUeie  leader- 
ship. 

'  Distributional  or  equity  issues  are  becomini 
as  important  as  productivity.  The  externalities 
to  public  policy  and  research  are  one  cause. 
As  the  scope  of  private  sector  activities  grows 
under  the  impaet  of  new  technologies  and  ia- 
stitutions  in  agriculture » other  externalities  are 
crested  and  properly  rights  are  redistributed, 
and  redefined.  New  questions  need  to  be  ad« 
dressed  ranging  from  that  of  public  propeny 
rights  in  information  generated  in  {ncrcasin|)y 
concentrated  agribusiness  sectors  to  the  per- 
fomiance  and  equity  of  outcomes  in  markets 
and  communities  where  new  technologies  ami 
inititutions  are  being  used  by  marketing  firms 
to  control  fann  product  flows  and  prices, 
These  firms  are  reducing  titeir  costs  by  gener- 
ally abandoning  the  unprofiuble  processing 
functions  to  farmer>owned  co-ops  and  forcing 
onto  the  fanner  most  of  the  previously  shartd 
price  and  income  risks  arising  from  production 
uncertainties  (Hamm). 


Changes  in  society's  values  and  sociiJ 
'  *  agenda,  in  part  the  consequence  of  exter- 
nalities to  agricultural  policy  and  produetion. 
will  remain  an  impOfUnt  source  of  ditequillb* 
lis.  This  will  require  not  only  social  science, 
physical  and  biological  science,  but  alto 
humanities  research  on  the  ethical  and  value 
conflicts  in  the  choices  that  must  be 
made  (Johnson). 

The  demand  for  social  science  research  » 
increasing  and  shifting  toward  such  matters si 
statistical  development,  technology  and  in- 
stitutional assessment*  research  program 


evaluation,  and  to  needed  institutional  innova- 
tion s  and  the  adaptation  of  oM  institutions  to 

change.  The  evolution  of  modem  Industrial  [ 
.agriculture  is  at  a  node.  Fundamental  choices  ^ 
must  be  made  about  its  future  path. 

Many  of  those  decisions  hiH  be  made  jn  a 
politically  fragmented  public  decision  envi. 
ronment  by  individualstnd  organizations  that 
have  little  or  no  knowledge  of.agricuhure  and 
even  less  empathy  with  farmers,  science,  or 
business  in  agn'cjUure.  The  science  profes- 
sions have  a  major  responsibility  to  provide 
relevant  and  objective  knowledge  and  analysis 
for  those  public  decisions. 
~'  If  society  views  a^icultural  technology  as  a  \ 
"cannon  loose  on  the  deck/*  the  only  intelli* 
gent  response  for  agricultural  leaders  is  to 
manage  the  development  of  technologies  to 
anticipate  and  avoid  m^'or  ondesirable  exter- 
nalities. The  next  cycle  of  agrictiltural  change 
must  combir^  social  Kience  with  biological 
and  physical  science  research  to  assess,  guide, 
and  le^itimixc  the  development  and  adoption 
of  new  technologies.  Agricultural  resesrch  in- 
stil utions'can  not  behave  in  &n  irresponsible 
*  manner  and  still  expect  to  be  funded  by  soci-  j 
ety. 

AgrKultural  economists,  with  other  agricul-  I 
tura)  scientists,  miTft  put  assessment  of  lech-  | 
nology,  institutions,  and  human  capita)  needs  | 
high  on  their  agenda.  We^must  analyze  the 
impacts  of  the  ^computer  and  communication 
technology  revolution,  the  institutlona)  and 
technical  alternatives,  and  their  effects  on  ag- 
riculture and  its  institutions.. We  must  address 
the  potential  impacts  of  molecular  biology,  not 
only  on  the  jQtganitation  and  performance  of 
agricultural  production  and  marketing  Institu-  * 
tions,  but  on  the  public. 

These  two  sets  of  technologies  have  pro-  ^ 
found  implications  for  the  orvanization  of  re- 
search and  ils  communication  to  use.  They 
will  change  the  answertothe  question  of  what 
is  best  done  in  the  private  or  in  the  public 
sector.  We  must  modify  the  public  research 
and  extension  role  to  take  advantage  of  the 
opportunities  and  manage  the  challenges  that 
flow  from  these  technologies. 
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Summary:    Needs  Assessment  for  the  Food  and 
Agricultural  Sciences 


Joint  Council 


January  1984 


(excorpts) 


3 


The  technolosy  development  process  must  cpntlnuc  to  considcf  the  incentives  of  fin*/ 
users.  Before  new  or  existing  techniques  are  adopted  by  an  owner,  manajer,  or  con* 
sumer,  many  questions  need  answers.  VfiW  an  alternative  approach  be  more  cost* 
effective?  Can  the  farmer  afford  the  additional  cost  when  the  prices  of  wheat,  corn,  or 
stumpage  are  so  variable?  What  financial  plan  best  fits  a  given  farmer  or  household? 
The  unique  aspect  of  agriculture  is  the  exteniton  et/ucat/onaf  process,  Sute  specialists 
and  county  agents  who  interact  regularly  with  the  researchers  also  have  the  trust  and 
undersundingof  producers  and  consumers.  They  take  available  research  data  from 
multiple  sources  and  develop  educational  packages  that  consider  the  r>ceds  of  users. 


Science  programs  of  the  future  will  Include  hvo  commor^  featu rev-systems  analysis 
and  econcrnk:  feasibility  studies.  Scientists  wilt  integrate  data  from  btsic  and  applied 
research  Into  models  that  simulate  agricultural  activities  and  practices.  Then,  by  the 
process  of  systems  analysis,  they  will  compare  the  effectiveness  of  alternate  strategies 
before  testfng  and  validating  the  results  In  a  field  experiment.  Economic  feasibility 
studies  shouW  Increase  effectiveness  of  research  Investigations  and  extension  pro- 
grams and  provide  needed  Information  for  potential  users  of  n«?w  or  existing  tech. 
nolofies.  The  development  of' microcomputers  and 'associated  telecommunication 
systems  enhances  the  use  of  these  technk^ues.  These  .two  features  apply  to  most  o( 
the  following  categories. 
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Economic  Analysis  in  Research  Planning 
Dr.  John  Lee  (ERS) 

Research  Hearing  June  22,  1983  (excerpts) 


24 

With  respect  to  how  we  get  involved  in  broader  tgricultund  re- 1 
•etrch  planning,  economic  InformRtion  if  an  important  ingredient  j 
in  planning  mission-oriented  biological  and  physical  acienca  rerj 
warch.  Our  projections  of  future  global  demand  for  and  sujpply  or\ 
food  and  agricultural  production  resources  provide  information  for 
deciiionmaking  on  the  magnitude  and  allocation  of  public  junding 
for  agricultural  research.  Economic  information  can  help  identify 
research  inveitmente  with  the  greatest  poUntial  return  to  a^cul- 

"Sonomic  analysii  on  the  potential  demand  for  the  various  com^ 
moditics  and  production  costs,  re5ource  constraints,  and  other  fac- 
tors can  help  pinpoint  areas  where  research  can  be  most  beneficial 
to  farmers,  coniumcrs,  and  the  whole  country. 

Economic  research  can  also  contribute  to  improved  underBland- 
ing  of  a  variety  of  direct  and  indirect  conscqucnccgi  of  technological^ 

^  Te^nological  change  ii  ofle«  not  neutral  with  respect  to  lU 
impact  on  scale  of  production  or  the  distnbution  of  returns.  Like- 
wise, the  feaiibility.or  ease  of  adoption  of  new  technology  u  innu- 
encedby  economic  and  inititutional  factors  which  may  vary  consid- 
erably among  types  of  farmi,  by  regions,  et  cetera. 

Hence,  when  making  decision!  on  the  develoomcnt,  applicaUon, 
and  extension  cf  new  technologj-,  we  need  to  know  the  likely  ef- 
fects on  production  and  markeUng  institutions,  farm  Income,  coata 
and  returns,  management  of  public  policies  and  programi,  and  tt>e 
compeUtive  posiUon  of  the  United  SUlea  In  world  markets.  Tills  in- 
formaUon  can  facUiUte.the  development  and  appUcation  of  tech- 
nology in  iU  moat  effective  form,  and  can  faaliUtt  a^ustmcnU  to 
eliminate  or  alleviate  undesirable  or  unintended  liae  effects.  .  ^ 
^  We  pledge  in  the  ERS  to  continue  to  work  with  our  colleagues  in 
Federal  and  SUte  research  agenciei  and  in  the  pnvate  aector  »o 
that  their  planning  decisions  ben4fit  from  the  best  economic  infor- 
mation we  can  make  available  to  them,  and  to  insure  that  together 
we  can  make  the  moet  efTecUve  use  of  our  limited  resources  in 
meeting  the  needs  of  America*!  food  and  fiber  industry. 
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40 

»  • 

Mr.  EvAN3  of  Iowa.  Well,  no.  My  question  is  in  the  process  of 
trying  to  decide  where  the  prioritici  should  be  within  the  Depart- 
mcnt  and  where  the  money  should  be  placed,  is  the  subject  of  ceo- 
nomic  returns  from  those  vanoui  areas  of  research  or  applied  re- 
search—is that  question  ever  brought  to  you  and  your  group  for  an 
analysis? 

^  Mr.  Lie.  Yes,  sir.  It  is. 
'  An  example  of  the  way  that  kind  of  a  question  gels  brought  to 
bear  is  in  the  process  now  underway— the  long-term  assessment  of^ 
needs  which  starts  with  trying  to  identify  what  arc  going  to  be  the  1 
economic  and  supply-and-demand  food  situation  for  example  global-  { 
ly  out  in  the  long  term,  and  what  is  that  going  to  imply  about  the  I 
need  for  science  to  deal  with  some  of  the  bottlenecks  or  some  of  the  J 
problems  that  are  going  to  arise,  so  we  get  involved  in  that  process 
on  a  cooperative  basis  with  the  Agriculturil  Research  Service  for 
example  and  with  the  whole  science  and  education  establishment 

We  also  get  involved  in  looking  at  some  of  the  economic  impacts 
X)f  various  kinds  of  technological  developments  and  potential  break- 
throughs. . 
•  Since  Dr.  Bentley  has  arrived  we  have  had  similar  discussion  and  | 
we  hope  to  build  on  that  with  Dr.  Bentley  and  Dr.  Kinney  of  how  I 
we  can  work  more  directly  with  the  Agricultural  Research  Service  I 
to  help  provide  ^ome  of  this  cost-and-benefit  analysis.  >J 
^  We  don't  at  this  point  have  a  formal  program  of  preassessing  all  j 
potential  areas  of  reseiarch  for  looking  at  what  might  be  the  high-  I 
est  rates  of  return.  It's  not  a  formal  program.  J 

Mr.  Evans  of  Iowa.  They  never  come  to  you  when  they  arc 
trying  to  decide  >^*hether  to  continue  say  the  'Tirc-ant  program"' 
and  say: 

Whil  arc  the  econoroia  of  solvinj  thii  profitni.  and  her*  tre  the  cmU  Involved, 
•nd  Iht  metrch  In  the  judpnenl  of  the  economic  rmtrch  people,  doet  thia  mmki 
food  wnM  %x  %  plice  to  put  Feder«l  dolUn? 

Ii  it  ever  approached  from  that  point  of  view?  , 
Mr.  Lee,  It  is  not  approached  from  a  systematic  point  of  view  of 
every  project  like  that  comin;?  to  ERS»  but  they  do  those  kinds  of 
assessments  within  ARS  with  their  own  ataff,  and  at  varying  times 
depending  on  the  nature  of  the  subject  and  whether  we  have  any 
expertise  in  that  area  we  are  called  upon  to  assist  at  times. 
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Five-Year  Plan  for  the  Food  end 
Agricultural  Sciences 

Joint  Council  on  the  Pood  and 

Agricultural  Sciences  May  V^6A 

(EXCERPTS) 


Crop  Production  and 
Protection 


Dunnf  thf  Ust  40  years,  Crop  productivUy  haj  increased  dramatkilly  In  the  United 
States.  The  increase  resulted  (rom  Inherent  change*  h  the  productivity  of  crops,  ad- 
vances in  Crop  protection,  and  improved  cultural  practices.  In  leneral.  about  half  ci 
the  sain  In  productivity  is  attributed  to  improved  plant  potential  and  half  to  Improved 
manajement  practices.  Past  rates  o(  advance  will  be  difficult  to  contirtue  without  uv 
injnew  ^oproaches.  This  phenomenon,  sometimes  referred  to  as  a  yield  plateau, 
may  be  caused  by  physical,  biotostcal.  and  economical  factory  The  hifh  cost  of  farm 
production  relative  to  Incoove  may  be  the  most  urjenl  problem  facing  U.5.  afri« 
culture.  Science  and  education  programs  will  need  to  stress  technologies  that  will 
maintain  or  improve  production  while  holding  constant  or  reducing  the  Input  of 
scaice  and  expensive  resources. 

Kiting  Costs  of  Crop  Production: 

During  the  period  of  1966  to  1979,  toul  farm  expenses  IncreAsed  by  320  percent,  but 
cash  receipts  for  farm  products  Increased  only  280  percent.  Most  of  the  Increased  ex- 
penses were  attnbuuble  to  dcpreclat{o^  and  credit,  as  well  as  to  Increased  cost  of 
equipment^  fertilizers,  and  Irrigation,  which  represent  the  largest  energy  Inputs  on  the 
farm. 

Coah  Keduce  crop  production  costs  and  related  losic*. 

Obiectlve  1:  Improve  genetic  potential  of  plants  for  sustained  productMty  and 
nutritional  value. 

Further  Incieases  In  crop  yield  thro  ugh  the  application  of  genetic  principles  holds 
gieat  potential  for  Increasing  productivity  (production  efHcIef^)  and  nutrition.  This 
will  be  achieved  by  conventional  breeding  and  selection  technology  aided  by  the 
newer  techniques  such  as  haploid  production,  protoplast  fusion,  and  tissue  culture. 

Obiectlve  2:  Develop  better  ways  to  protect  plants  from  weeds,  insects,  arKl 
disease. 

In  developed  countries  such  as  the  United  Suies,  pests  have  been  estimated  to 
reduce  potential  agricultural  production  by  roughly  30  percent  and  to  destroy  about  5 
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perceni  of  the  harvested  commodrtles,  P«l  coniro!  «rjtcti«  such  as  inlegrated  p«t 
nunafwienl  need  to  be  developed  for  ail  major  and  n^lnor  crops,  with  reslona! 
adaptation  that  IfKludes  educaliorul  programs  for  their  use.  The  search  will  continue 
for  new  and  belter  biolojical  control  agents  and  other  Innovative  cont^binations  of 
pest  rmnagement  techniques. 

Objective  3:  Underjtar>d  and  Int^prove  the  performance  of  plants  In  unfavorable 
physicochemlcal  envlronmentt. 

It  is  now  apparent  that  plants  have  nt^olecular  nt^eans  for  accllnt^aling  to  unfavorable 
environments,  arxi  that  much  of  the  plani  reiponsc  is  under  metabolic  control.  The 
effento  identify  gerrripbsm  better  adapted  to  adverse  physicochem.cal  environments 
should  Increase  along  wtlh  the  development  of  improved  screening  techniques  and 
elucidation  of  the  genetic  mechanism. 

Objective  4:  Collect  and  maintain  a  wide  diversity  of  crop  gennplajm. 
lost  germplasm  cannot  be  replaced,  nor  can  present  technology  predict  what  will  be 
required.  Therefore,  it  It  necessary  to  continue  to  collect,  evaluate,  characterize, 
document  and  make  available  to  bieeders  a  diverse  source  of  germplasm  for  con.  " 
linued  crop  improvement  and  to  meet  unfoieseen  threats. 

Objective  5:  Develop  and  transfer  pUnt  growth  regulator  technology  for  crop  pro- 
duclion. 

The  rnott  basic  aspects  of  crop  growth,  development,  and  reproduction  are  controlled 
by  rr^lnute  arr^ounts  of  plant  growth  regulators.  Research  needs  to  develop  a  better 
understanding  of  these  regulators,  their  mode  of  action,  and  the  control  of  their  pro. 
duciion  in  order  to  produce  transferable  lechnologies. 

Objective  6:  Develop  and  traiisfer  Improved  plant  material  and  management  ty$* 
terns  for  pasture  and  forage  crops. 

livestock  production  costs  from  graiing  lands  and  pastures  can  be  reduced  br  Rising 
plant  inaterials  with  improved  quality,  pest  resistance,  yield,  and  persistence;  by 
planting  legumes  to  add  nitrogen;  and  by  Implementing  management  systems  that  Im. 
prove  efficiency.  Development  and  use  of  simulation  roodels  should  improve  the 
management  of  these  complex  systems. 

Trend  Toward  larger  Farms: 

Accompanying  recent  production  trends  has  been  the  Increase  jnthe  number  of 
Uigtr  farms.  The  raising  of  grain  crop\  lends  itself  to  Iarge.scale  monocuhural  pro- 
duction methods.  These  units  take  advantage  of  corporate  structuring  of  assets,  the 
uie  of  larger  equipment,  and  computer  forecasting.  They  are  increasingly  capitalized 
and  make  extensive  use  of  credit.  Family  farms  and  farms  that  produce  specially 
crops,  white  comprising  smaller  acreages,  are  also  tending  toward  Increased  farm 
siie. 
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Goal:  Dcvctop  (tchnolotles  appropriate  to  spedfic  typci  o(  production  systems 
(UrfC  morfocultural  sr^^n  systems,  family  farms,  «nd  small,  hl|h*valuc  specialty 
systems). 

Objective  1:  Develop  crop  production  syttems  for  larie  monocultum  and  smaller 
family  farms. 

Cropping  syrtems  taking  advantage  of  monocuhorc  technolojies  and  efficiencies  of 
scale  ire  more  vulnerable  to  lojses  from  environmental  stresJts  and  pests.  Pest  con^ 
trol  scientists,  scneticlsts,  and  extension  specialists  need  to  cooperate  to  develop  and 
implement  Improved  crop  stress  and  pest  protection  technologies.  Smaller  farms  may 
require  more  diversified  cropping  and  education  programs. 

Objective  2:  Develop  model*  for  mcaiuring  and  Improving  resource  efficiency  In 
crop  productio  n  systems. 

Since  computers  are  rapidly  becoming  a  managenrient  tool  for  individual  farmers, 
modeling  concepts  can  provide  important  means  for  optimisation  and  yield  fore- 
casting, as  well  as  increasing  the  efficiency  of  resource  use  in  crop  production. 
Research  and  exter^sion  specialists  need  to  develop  software  programs  that  forecast 
for  specific  crop  systems  the  benefit  of  various  inputs  In  terms  of  yield.  Income, 
capital  requirements*  and  tax  consequences. 

Objective  3:  Improve  production  cf  fidency  and  quality  of  smalUcreage,  high-value 
crops. 

Research  i>eeds  to  emphaslie  ways  to  increase  production  and  quality  of  smalt* 
acreage.  hi$h>value  ho.ticultural  crops  directly  consumed  by  the  population.  Because 
of  the  high  economic  returns  from  these  crops,  advanced  methods  of  Irrigatior^.  supply 
of  nutnents.  and  hormone  control  of  flowering  and  fruit  sets  are  possible.  An  impor- 
tant component  of  this  effort  is  the  strengthening  of  extension  programs  which  can 
then  deliver  new  technologies  to  small  farming  systems. 

Kesourcet: 

The  1983  resource  base  and  projected  change  in  scientist  years  (SY)  or  full-time 
equivalents  (FTE)  in  Crop  Production  and  rrolectlon  by  19U  assuming  a  zero  or  a  20. 
percent  increase  over  the  next  5  years: 


1953 


\9Zi  projected  chartge  with: 
•lero  20% 
IfKTtase  Increase 


Research  (SY) 
Extension  (FTO 
Higher  Education  (HO 


400O 
3974 
2464 


4003 
3fl94 


4770 
4610 
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Kneirch  projections  for  Crop  Produciion  and  Proiechon  arc  lhat  jcienhsl  years  wtll 
remain  const/    .« n|  the  zero  increase  assumption  (redirection),  and  increase  by  19 
percent  (1  pjicent  below  average)  using  the  20  percent  increase  assumption.  Non- 
commodity  oriented  biolofical  technology  and  biometry,  and  production  manage* 
ment  systems  for  field  crops  are  pr<^ec'»t!d  to  receive  the  largest  relative  Increases. 

Extension  prelections  for  Oop  Production  and  Protection  are  that  full*tlnie  equiv- 
alents will  decline  slifhtly,  about  2  percent,  using  the  2ero  Increase  assumption 
(redirection)  and  Increase  by  16  percent  (4  percent  below  average)  using  the  20  per- 
cent increase  assumption.  Use  and  conservation  of  soil  and  water«  pest  management 
and  pesticide  education,  home  horticulture,  financial  and  marketing  management 
related  to  crops,  and  cropping  systems  that  increase  productivity  and  efficiency  are 
programs  targeted  for  added  emphasis  within  this,category.  Oientele  for  these  pro- 
grams include  4.H  youth. 
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Combined  Subjed*M«Uer  Resources 


Th«  relative  changes  among  subject- milter  categories  are  easier  to  compreherxi  when 
all  categories  are  compared.  The  following  tables  display  research  and  extension 
resources  by  subject-matter  and  with  the  S-year  projections  using  both  the  zero  and 
20  percent  increase  assumptions.  Higher  education  resources  are  displayed  by 
subject-matter  and  by  academic  category.  Higher  education  resources  are  for  1963 
and  short-term  projections  of  future  change  are  unavailable. 

The  1963  Kesearch  base  and  piojccted  changes  by  1986  are  shown  in  Table  1.  With 
no  increase  in  support,  resource  chanjies among  categories  must  occur  by  rc^irec• 
tion.  Soil,  Water,  and  Air,  Human  Nutntion,  and  Agnculture  and  Resource  Policy  are 
projected  to  increase  at  the  expense  of  Youth,  Family,  and  Consumer  Programs  and 
Community  and  Rural  Development.  With  an  assumed  20  percent  increase  over  the  S 
years,  Soil,  Water,  and  Air  and  Human  Nutrition  Increase  26  percent  (6  percent 
above  average)  and  Youth,  Family,  and  Consumer  Programs  and  Community  and 
Rural  Development  are  projected  to  increase  8  percent  and  6  percent,  respectively, 
below  average.  Resource  projeCions  for  other  categories  indicate  relatively  less 
change. 

Table  1.  Present  (1963)  and  projected  allocation  of  scientist^years  by  1906  and  the 
relative  change  among  categories  with  an  assumed  zero  increase  and  with 
an  assumed  20  percent  increase  in  scientist  years  overthi:  next  S-year 
period. 

1968  projected  charrge  with; 

Subject-Matter  Categories  1963        «ro  20% 

increase  increase 


ERIC 


SY 

SY 

% 

SY 

% 

Soil,  Water,  and  Air 

1003 

1035 

3 

1284 

28 

Forest,  Range,  and  Wildlife 

1673 

1b67 

200C 

20 

Crop  Production  and  Protection 

4000 

4003 

4770 

19 

Animal  Production  and  Protection 

2112 

2101 

2502 

18 

Processing,  Marketing,  and  Distribution 

1603 

1S98 

1691 

18 

Agriculture  and  Resource  Policy 

516 

S26 

2 

622 

20 

Human  Nutrition 

328 

334 

2 

420 

28 

Youth,  Family,  and  Consumer  Programs 

2S6 

240 

-6 

286 

12 

Community  and  Rural  Development 

92 

86 

-4 

105 

14 

International  Science  and  Education  Programs 

Total 

11583 

11S94* 

13880 

>The  d'ffcfttKt  of  1 1  $Y  bttwf«A  199)  <nd  ihe       icfo  it<ttM  nnJtn  fiom  nundtng  ind  the  Jtm^ 
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The  allocations  of  Extenwon  staff  resource*  (PTE's)  amor)|  the  subject-matter  cate- 
Sories  are  shown  in  Tab'e  2  for  ihe  preserit  (1983)  arid  for  19M  projections  using  the 
2Cro  and  20  percent  increase  assunoptions.  With  no  increase  in  support,  the  lero 
assumption,  changes  in  the  allocation  among  categories  must  occur  by  redirection. 
Projected  allocations  under  this  assumption  (col.  2)  are  that  soil,  water,  arvd  air; 
forest,  range.  Und  wildlife;  processing,  marketings  and  distribution;  and  agriculture 
and  resource  policy  would  increase  substantially  In  percentage  terms  (col.  3).  These 
increases  would  be  offset  by  reductions  in  crop  production  and  protection,  youth 
development,  and  family  and  consumer  programs.  The  declines  expressed  in  percen- 
tages are  smaller  since  the  RE  bases  for  categories  with  projected  reductions  are 
much  larger. 

The  projections  to  19W  under  the  20  percent  increase  assumption  reflect  emphases 
Similar  to  those  under  the  zero  assumption  with  the  range  in  percentage  changes  be- 
ing somewhat  wider  (cols,  4  and  5).  The  same  four  categories  which  increase  under 
the  zero  assumption  are  proieaed  for  increases  well  above  the  20  percent  average. 
RE's  in  animal  production  and  protection  are  projected  to  Increase  m  percentage 
terms  near  the  average,  while  the  remaining  categories  show  projected  (percentage) 
increases  which  are  modestly  below  the  average. 

Table  2.  Present  (1903)  and  projected  allocation  of  extension  full-time  equivalents 

(19M)  and  relative  change  by  subject-matter  categocy  with  an  assumed  zero 
increase  and  with  an  assumed  20  percent  increase  tn  full-time  equivalents 
over  the  next  5-year  period. 


19M  prelected  change  with; 

Subjcct-Matter  Categories  1983        lero  20% 

Increase  increase 


RE 

RE 

% 

RE 

% 

Soil.  Water,  and  Air 

540 

608 

13 

805 

49 

Forest.  Range,  and  Wildlife 

700 

744 

6 

940 

34 

Crop  Production  and  Protection 

3974 

3094 

-2 

4610 

16 

Animal  Production  and  Protection 

2430 

2417 

2903 

19 

Processing,  Marketing,  and  D:Stnbut>on 

488 

549 

12 

744 

52 

Agriculture  and  Resource  Policy 

314 

330 

0 

452 

44 

Human  Nutrition 

1767 

1771 

2055 

16 

Youth.  Family,  and  Consumer  Programs 

—Youth  Development 

3023' 

2973 

-2 

3491 

16 

—Family  dnd  Consumer  Programs 

2627 

2570 

-2 

3106 

10 

Community  and  Rural  Development 

1212 

1203 

1417 

17 

International  Science  and  Education  Programs 

Total 

17075 

17075 

20523 

ERIC 
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Human  resources  in  hljhcf  education  are  presented  In  Tabte  3.  Projectioni  of  future 
resource  allocation  for  higher  education  are  unavailable. 

Table  3.  Estimated  full  time  equivalents  devoted  to  leachlnf  by  higher  eduation 
faculty  and  graduate  leaching  assistants  In  the  food  arvl  ao^ultural 
sciences.  Data  are  clasiified  by  academic  category  and  subject* matter 
category.'  •  • 


Academic  Caley)rY_ 


Subject'Matler  Category 


Agriculture 

arxl  Home  Veteri- 

Natural  Ceo-  rwwy 

Resources  Forestry  nomks  Med]c!f>e>  Totals 


FuIMIme  equivalents 


Soil,  Water,  and  Air 

684 

Forest.  Range,  and  Wtldttfe 

105 

076 

Crop  Production  and  Protection 

2,464 

Animal  Production  and  Protec;ion 

1.351 

Processlns«  Marketing,  and 

Distribution 

629 

1,445 

Agrkulture  and  Resource  Policy 

710 

Human  Nutrition 

79 

1.760 

Youth.  Family,  and  Consumer 

Programs 

0 

3,403 

Comrpunity  and  Rural  Development 

367 

0 

International  Science  and  Eduation 

Proirams 

40 

2 

TOTALS 

6.S09 

076  6.610 

1,932 


1,932 


1.061 
2,464 
3.283 

2,074 
710 
1.039 

3.403 
367 

42 

15.927 


»£«im4M*  were  ^,ttep«l  by  Htr  »ftd  b»4«d  on  ih«  Xtmvon  Ufttveolt/  Sufvcv  cl  ColWt*  [inkykn  «h* 
food  <f>d  AaricukurU  kttfKn.  IJ7IW      i^e  USOA-Hlf  "Sor^^  ot  CodcfC  fKuky  in  th«  food  ind 

•OiU  pfovkkd  ^  the  AjKXUtloo  <rf  Am*tic«rt  V«<tfiftify  Medkit  CoHn"  ^  'h«  iHllti  *CAd«mJc  ytw 
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NEEDS  ASSESSMENT 
Supply/Demand  Projections 


I.  Drafu  Charter  Language 

There  are  many  policy  implications  in  the  Needs  Assessment 
projections*  U.S.  farmers  will  be  increasingly  dependent  on 
growth  in  unstable  export  demand  as  domestic  population  and  per 
capita  consumption  growth  slows.  Annual  growth  in  export  demand 
is  projected  to  remain  much  slower  through  the  year  2000  than  in 
the  1970's.  Growth  in  demand  £or  U.S.  production  o£  some  coromodr 
ity  groups  is  projected  to  lag  well  behind  that  of  cereals  and 
oilseeds . 

Although  Scenario  C  in  the  report  is  the  most  optimistic 
evaluated,  it  is  based  on  yield  increases  deemed  most  probable  at 
last  year's  Soil  and  Water  Resources  Conservation  Act  Symposium. 
In  many  cases  these  yields  are  already  being  achieved  on  test 
plots  using  existing,  unadopted  technology.  In  this  scenario, 
the  Needs  Assessment  projects  that  harvested  acreage  could  be 
reduced  by  55  million  acres  below  the  1979-81  average  and  there 
could  still  be  a  tendency  toward  excessive  supplies  of  major 
crops  through  the  year  2000.  Demand  for  U.S.  production  in  the 
year  2020  is  considerabxy  morj  uncertain/  indicating  the  need  for 
continued  support  of  the  food  and  agricultural  sciences. 

Issues.  How  can  these  supply/demand  projections  be  used  in 
setting  priorities?  Do  they  help  focus  attention  on  certain 
commodity  or  problem  areas?  Is  there  a  need  for  the  Joint 
Council  to  place  greater  priority  on  environmentally  desirable 
technologies  (e.g.  integrated  pest  management  (IPM) )  that  may  not 
significantly  increase  yields?  Since  the  post-harvest  share  of 
copts  will  continue  to  grow  (to  75%  by  the  year  2000),  should 
this  area  receive  much  greater  priority  to  increase  our  competi- 
tive edge  in  current  or  emerging  strong  areas? 

II .  Additional  Background 

Traditionally,  the  system  has  concentrated  on  assuring  an 
adequate  supply  of  all  types  of  food  and  fiber  for  any 
contingency.  Considering  potential  future  demand  might  help 
select  priorities  for  national  emphasis. 

Resources  for  the  Future  (RFF)  wrote  an  extensive  chapter 
estimating  supply  and  demand  in  the  years  2000  and  2020  for  the 
Needs  Assessment  Reference  Document.  It  was  a  difficult  task. 
To  determine  the  need  for  U.S.  production,  it  was  first  necessary 
to  estimate  world  demand  and  supply «  The  uncertainties  in  these 
projections  are  great.  Three  factors  must  be  considered:  (1) 
population  growth;  (2)  growth  in  incomes;  and  (3)  national 
policies.  Changing  annual  population  or  income  growth  estimates 
has  a  large   impact  on  t^orld  food  demand  over  several  decades. 
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The  report  notes  that  we  always  lag  in  knowledge  of  current 
population  trends  and  the  recent  tendency  has  been  to  overstate 
growth.  World  economic  and  income  growth  are  difficult  to 
predict  one  year  ahead,  nuch  less  two  to  four  decades  ahead. 
National  policies r  like  the  Soviet  decision  to  purchase  U.S. 
wheat f  can  have  enormous  impact. 

The  RFF  «tudy  estimates  demand  for  consumption  rather  than 
for  nutritional  requirements.  The  assumption  is  that  the  U.S. 
will  not  be  giving  food  away  on  a  large  scale.  National  income 
growth  will  determine  a  country's  ability  to  pay  for  food. 

A  key  assumption  in  the  study  is  that  all  regions  of  the 
world  are  expected  to  meet  increased  demand  largely  out  of 
increased  domestic  production.  Although  demand  growth  is  partic- 
ularly large  for  some  developing  regions,  thif  is  where  produc- 
tion technology  has  lagged.  Consequently,  the  potential  for 
productivity  growth  is  greatest  in  these  regions.  This 
assumption  limits  the  growth  in  international  trade  and  the 
chance  £or  increased  U.S.  exports. 

While  stressing  the  great  uncertainties,  BFF  develops  a 
likely  scenario  for  the  year  200O  in  which  U.S.  oilseeds  produc- 
tion would  need  to  increase  by  421,  cereals  by  31%,  and  meat, 
milk  and  cotton  by  only  20%.  The  implied  annual  growth  rates  are 
well  below  those  of  the  1970* s.  Most  of  the  growth  in  effective 
demand  for  U.S.  oilseeds  and  cereals  will  coroe  from  foreign 
isctrkets.  However  r  almost  all  ot  the  growth  in  demand  for  meat 
and  milk  will  be  in  the  domestic  market.  Estimates  for  the  year 
2020  are  admitted  to  be  exceedingly  tenuous  and  are  only  provided 
for  cereals  and  oilseeds,  increasing  by  69%  and  93%  respectively 
over  current  levels. 

This  demand  scenario  indicates  that  U.S.  farmers  will  be 
increasingly  reliant  on  unstable  export  markets.  Factors  outside 
U.S,  control  will  increasingly  determine  the  health  of  the  farm 
economy. 

The  study  next  evaluates  the  U.S.  ability  to  meet  this 
demand.  Supply  Scenario  A  is  an  unrealistic  one  based  on  static 
technology.  The  increased  demand  could  still  be  met  by  bringing 
95  million  acres  into  production.  This  approaches  the  127 
million  acres  judged  available  for  conversion  to  soybean/ feed 
.jrain  production.  Scenario  C  is  .the  most  optimistic  one  evalu- 
ated. As  mentioned  in  the  charter,  this  is  based  on  most  proba- 
ble yield  estimates  from  last  year's  RCA  symposium.  This  couid 
create  a  tendency  ior  chronic  oversupply,  even  while  decreasing 
harvested  cropland  by  55  million  acres.  Scenario  B  is  mid-range 
between  the  other  two.  It  represents  RFF*s  judgment  about 
plausible  growth  rates  based  on  available  technologies,  probable 
economic  incentives  for  adopting  the  technology,  and  expansion  of 
cropland  to  lest  productive  acreage.  This  Scenario  would  require 
an  increase  of  25  million  acres  of  harvested  cropland. 
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The  Meeds  Assessment  reflects  these  Gupply/demand  proiec- 
tions  to  some  degree.  There  i's  a  growing  recognition  that 
increased  production  no  longer  has  to  be  the  dominant  goal . 
There  is  emphasis  on  socially  appropriate  technologies.  Reducing 
production  costs  is  now  widely  accepted  as  an  important  goal  to 
provide  some  relief  to  farmers.  The  report  recognizes  that  the 
export  boom  of  the  1970' s  will  not  be  repeated. 

There  is,  however,  no  analysis  of  the  implications  of  much 
lower  demand  growth  for  U.S.  meat,  milk  and  cotton.  This  could 
mean  that  national  policy  should  tavor  research  and  extension 
efforts  on  cereals  and  oilseeds,  or  on  specialty  crops  with 
potential  for  significant  domestic  or  export  markets.  The 
greater  demand  should  improve  economic  payoffs  for  such  research 
and  hasten  producers'  adoption  of  the  new  technology.  But  the 
Needs  Assessment  Reference  Document  chapters  on  each  major 
agricultural  science  area  are  based  almost  exclusively  on 
technological  needs  and  opportunities.  Possible  demand  is  rarely 
mentioned.  One  exception  is  the  chapter  on  Aninial  Production  and 
Protection,  where  lack  of  profitability  in  "meat  production  is 
cl dldly  discussed.  The  chapter  recognizes  that  the  main 
impediment  to  increases  in  animal  production  efficiency  is  lack 
of  economic  incentives.  Additional  demand  from  exports  or  new 
products  is  seen  as  the  way  to  stimulate  additional  on  farm 
efficiency  gains.  But  there  is  no  mention  in  this  chapter  of  the 
relatively  low  projected  growth  in  demand  for  U.S.  meat  through 
the  year  2000.  This  could  indicate  that  the  very  promising 
animal  technologies  will  either  not  be  adopted  or  will  lead  to 
chronic  oversupply  and  increasingly  poor  profitability  in  the 
meat  industry. 

With  significant  technology  breakthroughs  in  animal 
production,  far  fewer  producers  could  be  needed  by  the  year  2O00 
to  meet  effective  demand.  This  has  already  occurred  in  the 
poultry  industry,  without  improving  long-run  pi^of inability.  The 
increase  in  poultry  production  has  reduced  demand  for  other 
meats,  limiting  profits  of  other  livestock  producers.  The 
briefing  paper  in  the  *Biotechnology/Social  Benefits"  section 
notes  that  a  single  new  biotechnology  product,  bovine  groyth 
hormone,  could  result  in  a  15%  to  40%  increase  in  every  cow's 
milk  production.  This  might  require  a  40%  reduction  in  the 
natiohal  dai^y  herd.  These  types  of  major  program  implications 
should  be  investigated  at  the  June  hearings.  With  increasingly 
tight  fundirfg,  resources  should  be  allocated  to  research  and 
extension  areas  that  have  the  greater  potential  payoff* 

Additional  background  material  is  provided  on  the  following 
pages. 
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NBBDS  ASSESSMENT  REFERENCE  DOCUMENT 


Joint  Council 
January  1984 
p.  51 


Historical  and  Projected  Annual  Rates  of 
Growth  of  Total  Production,  U.S. 

(Percent) 


Contnodi  ty 

196S771  -  1979/81 

1979/81  -  2000 

Cereals 

3.7 

1.3 

Oilseeds 

5.7 

1.6 

Keat 

1.4 

0.9 

HI  Ik 

0.9 

0.9 

Cotton 

3.1 

0.9  " 

Forest  Products 

1.2  1/ 

2.2 

1/  Rite  of  growth  for  the  period  1S70-80. 


ERIC 


636 


634 


-47- 


NEEDS  ASSESSMENT 


Pesticide  Use 


I  ♦      Draft  Charter  Language 

Pesticide  use  is  mentioned  as  a  concern  in  the  Needs  Assess- 
ment. The  report  calls  for  more  targeted  chemical  systems  with 
fewer  environmental  hazards*  Base  programs  in  biological  control 
of  pests  arc  recognized  as  important.  Biotechnology  break- 
throughs may  offer  long  term  solutions  to  some  pest  problems. 
However,  the  report  seems  to  accept  projections  of  greater  use  of 
pesticides  in  the  future,  largely  due  to  increasing  herbicide  use 
as  irore  fanners  adopt  conservation  tillage.  Although  it  recog- 
nizes gaps  in  knowledge  about  long  term  effects  of  even  present 
application  rates,  the  report  does  not  emphasize  understanding 
the  effect  of  pesticide  use  on  long  term  soil  fertility  as  a 
major  needs  area.  The  Joint  Council's  FY  1985  priority  on 
Sustaining  Soil  Productivity  is  focused  on  minimizing  erosion  and 
does  not  emphasize  understanding  pesticide  effects. 

Public  concern  about  pesticides  is  increasing  rapidly.  A 
recent  survey,  completed  before  most  of  the  EDB  scare,  indicated 
that  77%  of  Americans  consider  pesticide  residues  to  be  a  serious 
hazard.  Cholesterol,  salt,  sugar  and  additives  all  concerned 
less  than  half  of  those  polled.  Whether  accurate  or  not,  such 
public  concern  engenders  distrust  of  the  historic  accomplishments 
of  the  publicly  supported  agricultural  sciences. 

Issues ■  Do  the  public  concern  and  the  possibility  of  very 
stringent  pesticide  regulation  by  the  year  2000  require  greater 
emphasis  on  near  term  alternatives?  What  is  the  current  status 
of  research  on  pesticide  effects  on  soil  fertility?  Have  bio- 
control  and  IPM  efforts  been  deemphasized  as  budgets  tighten? 
What  is  the  proper  Extension  role  in  educating  the  producer  and 
the  public  about  pesticide  use  and  alternatives?  What  are  the 
alternatives  to  increasing  herbicide  use  as  conservation  tillage 
acreage  grows? 

II .    Additional  Background 

One  major  gap  in  the  Needs  Assessment  report  may  prove  to  be 
the  lack  of  emphasis  on  understanding  the  impact  of  pesticides 
and  reducing  their  use.  The  term  "pesticide"  is  used  broadly  to 
include  insecticides,  fungicides,  herbicides  and  nematicides. 
Some  pesticides  will  always  be  necessary.  However,  the  research 
and  extension  system  might  gain  greater  public  confidence  by 
emphasizing  development  of  alternatives  to  pesticides.  This 
mighty  allow  the  system  to  adjust  gradually  to  possible 
restrictions  on  pesticide  use  imposed  by  an  increasingly  urban 
Congress.  The  survey  director  of  the  President's  reelection 
campaign  has  warned  fanners  that  the  explosive  issue  of 
pesticides    has  the  potential  to  be  another  Three  Mile  Island, 
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The  basic  Issues  aret 

(1)    Do  pesticides  have  long  term  negative  effects  on  farm 
productivity  that  might  offset  the  short  term  benefits? 


On-Farm  Effects  of  Pesticide  Use 

Many  scientists  assume  that  regular  pesticide  .use  is  essen- 
tial for  high  sustained  yields.  DuPont's  George  Levitt  credits 
herbicide  use  with  an  additional  60  billion  loaves  of  bread 
world-wide  each  year.  Such  estimates  are  impressive  but  do  not 
consider  alternative  ways  of  achieving  these  gains. 

Pest  resistance  to  chemical  pesticides  is  an  increasing 
concern.  There  are  now  about  430  insects,  100  diseases,  and  36 
weeds  resistant  to  pesticides.  Like  penicillin #  overuse  of 
pesticides  hastens  the  development  of  resistant  pests..  Heavy 
pesticide  use  can  also  cause  unanticipated  side  effects/  as 
evidenced  by  cotton  budworm  and  pink  boll  worm  infestations  after 
chemical  suppression  of  boll  ,  weevils.,  Sometimes  toil 
microorganisms  can  actually  break  down  pesticides  before  they 
take  effect.  Mobay  recently  had  to  recall  Amaze,  a  corn  rootworm 
insecticide,  for  this  reason  and  make  large  payments  to  farmers 
for  damages. 

Many  press  articles  criticize  pesticide  and  artificial 
fertilizer  use  for  their  harmful  effect?  on  soil  fertility. 
Often  .these  articles  include  testimonials  from  farmers  about  the 
damage  to  soil  life  caused  by  chemicals.  Actually,  very  little 
is  known  about  the  chemical  and  biological  properties  of  soils  as 
they  relate  to  soil  fertility.  It  is  hard  to  answer  critics  of 
conventional  agriculture  until  the  public  research  system 
understands  basip  soil-plant-nutrition  relationship^  in  .various 
chemical  and  non-chemical  management  systems.  Recent  ARS 
initiatives  .T^ay  slowly  begin  to  overcome  this  knowledge  gap,  ARS 
agreed  to  locate  a  scient^ist  at  the  Hodale  Research  Center  in 
April  for  at  least  one  year..^  His  assignment  is  to  evaluate  the 
Rodale  organic  soils  Aata  base  to  see  if  it  ^s  consistent  with 
ARS'  crop/ soil  models,  in  addition,  ARS  allocated  $550,000  (9%) 
of  its  FY  1985  specific  research  increase  request  to  additional 
research  on  baaip  soil  fertility  (ref.  attached  summary).  This 
is  an  initial  step  in  establishing  a  coordinated  network  of  ARS 
projects  nationwide.  Initially  this  expanded  research  would  not 
include  a  major  focus  on  effects  of  pesticide  use  on  soil 
fertility. 


(2) 


Regardless  of  the  on^farm  benefits,  what  are  the 
prospects  for  reductions  in  pesticide  use  to  achieve 
off-farm'  benefits  (e.g.  improved  water  quality,  lower 
food  residue  levels). 


These  are  discussed  in  the  following  two  sections. 
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Current  research  findings  are  mixed.  The  1980  USDA  organic 
faiaing  study  found  that  pesticides  can  hill  soil  microorganisms 
and  ham  crops  when  applied  at  excessive  rates.  However,  when 
properly  applied,  roost  pesticides  seldom  reach  toil  concen- 
trations greater  than  2  or  3  parts  per  million,  which  should  be 
safe  unless  synergistic  interactions  between  pesticides  and  their 
degradation  products  are  occurring.  Residual  pesticides  could 
have  a  long  term  chronic  effect  on  beneficial  soil 
microorganisms.  Soil  fungicides  and  fumigants  are  deliberately 
applied  at  high  rates,  resulting  in  partial  soil  sterilization 
and  longer  term  effects  on  soil  life. 

Soil  organic  residue  lev<sls  and  depth  of  tillage  may  influ- 
ence soil  fertility  more  than  pesticides.  Organic  farmers  and 
conservation  tillage  fanners  avoid  deep  plowing  and  maintain  high 
organic  residue  levels.  These  practices  add  organic  matter  to 
the  soil  and  reduce  the  oxidation  of  vital  nutrients.  An  XrS 
scientist  mentioned  a  minimum  till  research  ^lot  in  Ohio  that  has 
had  conventional  chemical  inputs  for  20  years.  He  reports  the 
soil  is  rich  and  filled  with  earthworms.    Yields  are  increasing. 

1.  is  apparent  that  current*  knowledge  of  pesticide  effects 
on  soil  fertility  and  crop  productivity  is  fragmentary  or  anec- 
dotal. More  research  needs  to  be  done  before  the  puDlic  can  be 
convinced  that  pesticides  are  vital  for  farmers.  More  Extension 
effort  is  needed  to  encourage  farmer  adoption  of  proven 
techniques  to  reduce  pesticide  use. 

Efforts  to  Reduce  Pesticide  Use 

In  response  to  increasing  public  concern r  the  public  re- 
search and  extension  system  emphasized  Integrated  Pest  Management 
(IPH)  as  a  way  to  reduce  pesticide  use*  IPM  has  become  a^'^ery 
loose  term  covering  most  pest  control  strategies,  including 
scouting  fields #  timing  of  planting  and  harvesting,  biolog^ical 
control  of  pests  by  introducing  predators,  and  use  of  Resistant 
crop  varieties.  IFM  has  been  successful  in  reducing  pesticide 
use  on  Texas  cotton  but  has  had  little  success  elsewhere. 
Despite  the  popular  appeal  of  IPM,  Sylvan  wittwer,  fonnor 
Director  of  the  Michigan  Agricultural  Experiment  Station,  repdrts 
thatt 

'  Integrated  pest  management  in  the  broad  sense  and  even 
with  individual  crops  is  still  only  a  concei^t*  Ho  system 
has  yet  been  widely  accepted  by  growers  that  does  not  use 
chcmlcftls*  Possible  exceptions  are  those  involving  organic 
fanning.  Integra€ion  of  disciplines  at  the  institutional 
level  has  no*-  yet  occurred.  It  now  appears  that  integrated 
pest  managements  because  of  institutional  constraints  and 
funding  strategies,  will  not,  in  reality,  happen  in  this 
generation. 

Earmarked  Federal  funding  for  IPM  research  and  extension  has 
been   one   way    of    encouraging  universities    to    overcome  these 
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institutional  apd  dipciplinary  harriers.  Faced  with  increasing 
budget  constraints,  USDA  has  proposed  tenninatihg  these  earntarked 
9rant8  in,  recent  years.  A  $4  60,000  C$HS  Special  Grant  for 
biological  pest  control  Was  terminated  in  FY  19 B4,  Proposed 
terminations  of  a  CSRS  IPM  Special  Grant  ($3.1  million)  and 
Extension  pest  management  grant  ($7.5  million)  were  restored  by 
Congress  in  FY  1984,  The  terminations  have  been  proposed  again 
in  FY  1985.  If  these  are  not  restored,  a  Federally  earmar]ced  IPM 
program  will  no  longer  exist,  ' 

Conclusion  * 

Pesticide  use  is  becoming  a  major  public  concern.  The 
research  and  extension  system  should  anticipate  additional 
restrictions  by  moving  quickly  to  find  ways  of  reducing  pesticide 
use.  The  economic  benefits  of  these  techniqueSv must  be  proven  to 
farmers.  Reducing  or  eliminating  pesticides  for  me^ny  uses 
promises  reduce     fanners  *     production,    costs,  maintain 

environmental  quality,  and  alleviate  public  fears.  jlowcver, 
there  is  a  danger  ^hat  tight  budgets  will  force  research  oi^ 
and  pesticide  effects  on  soil  fertility  to  the  back  burner. 
These  are  not  Joint  Council  priority  areas.  This  could  leave 
agriculture  unprepared  for  a  series  of  reversals  like  the  recent 
EDB  cancellation. 
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FARMERS;  Ai-1£R1CA's/K0ST  SOLID  GROUP^ 


RUND  WARNS  DELEGATES  OF  PESTICIDES'  EXPLOSIVE  'tHREE  HILE 
ISLAND*  POTENTIAL,  NEED  FOR  POSITIVE  PUBLIC  INOCULATION 


**^t  potentially  t^cploslvt  issue  of  pesticides  could  btcooc  as  nations- 
ally  pronincnt  as  nuclear  waste,**  Charlts  Rund«  diractor  of  survey  research 
for  tha  Reagan- Bush  caapa^gnf  told  the  audi  en  c%  at  the  closing  breakfast  of 
the  Council's  annual  meeting  in  Sacramento. 

**By  the  tine  agricultural  chemicals  are  dealt  with,  they  are  going  to 
be  as  well  known  as  nuclear  power,**  he  said.    **They  have  tha  potential  of 
Three  Mile  Island. 

Kxutd  characterized  pesticides  as  a  **contrQlled**  issue  right  novr*and  he 
said  this  was  the  time-  for  agriculture  to  **9at  the  yord  out**  and  deal  with 
pesticides  in  a  positive  vein  before  they  gain  widespread  public  attention. 

**If  you  see  an  issue  that  could  become  negative,  you  nust*'be  positive 
first,**  he  said*  likening  the  ^rccefe  to  inoculating  the  public  so  it  will 
be  in  a  better  position  to  understand  the  situation  when  it  heats  up. 

**If  you  have  to  do  that  after  the  fact,  it  ntkas  it  a  lot  mora  diffi- 
cult for  you  to  speak  on  the  issue»**  he  added.    However,  whan  an  issue  is 
already  cast  in  a  negative  light,  Rund  said  there  is  little  choice  but  to 
fight  a  defensive  battle  at  soeoe  point. 

In  a  fast-paced  presentation,  H^d  surveyed  nany  issues  at  work  in  the 
arena  of  public  opinion.    He  said  xJ.e  public* s  perception  of  faxners  is 
**the  most  biased  view  that  I  have  ever  seen  in  my  Ufa  comparad  to  reality.** 

He  reported  that  his  firm  did  a  major  study  of  American  farmers  in  the 
Midwest  end  found  them  to  be  among  the.  most  educated  people  in  t^e  country, 
yet,  he  said,  the  public  still  bases  its  imitge  of  the  farmer  on  the  past. 

In  contrastin?  fanners  to  the  urban  public,  Rund  said,  *'you*re  the 
most  solid  group  of  Americans  today.    You  know  whet  you*rc  doing  because 
you  control  all  levels  of  the  production  cycle  
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ARS  SOIL  FERTILITY  RESEARCH 


FY  1985  Budget  Increase  Request 


An  Increase  of  SSSOtOOO  to  devise  methods  for  »Qlnti1n1nq  and 
irsprovjng  soil  fertility  and  the  c>^c<^jc?^_*"^^i'2Q^°g?5V:P'^QP^|!y??^ 
of  soils  for  optimum  crop  production  LS9»758,00O_avanabie  in  Fr  i984« 

Heed  for  Change.  .For  at  .J.east  two  decades,  inadequate  attention  has 
been  given  to  ba^^lc  research  on  soil  fertility  «id  the  ct|wiical  «nd 
biqlogical  properties  of  soils,  as  they  relate  to  optimim  crop 
production  and  resd'urce  conservation.  As  crop  j^ield  potentials  are 
increased,  new  research  is  needed  on  soil-pl«nt*nutrition 
relationships  so  that  soil  fertility  and  Us  management  are  optimized 
and  do  not  become  barriers  to  continued  increases  in  future  U.S«  crop 
yield  levels.  New  research  opportunities  have  opened  up  because  of 
recent  scientific  advances  in  Instrumentation,  ar\d  Improved 
understanding  of  soil  chemistry*  microbiology*  biochemistry  and  plant 
phys^iology*  andinew  agricultural  production  systens  including 
conservation  tiUage^and  organic  farmings     »  * 

Nature  of  Change.  The  requester  increase  yfill^be  used  to  establish  a 
coordinated  network^,  of  ARS  projects  across  the  couitry  to  jrxyestigate 
biological;  chemical,  and  physici^l  1r\terr(^^ationships  withjin  soils  , 
comprising  a  spectrucn  or^variety  p^f  agricultural  production  syc^tem's* 
including  organic  farming."  New  research  will  be  directed  toward  the 
development  of  improved  under$tanding  of:    1)  chentcal*  biological* 
and  physical  factors  within  the  soil,  ihcludipgL  the  role  of 
microorganivns,  at  t|ie  soil-plant-root  interface  that  influence  plant 
nutricht  uptake;  2}  mechanisms  of  and  fkctors  affecting  plant  nutrient 
movement  through  the  soil  to  the  root  surface,  including  the  roje  of 
environment*  soM  organic  matter*  and  root  morphology;  3)  factor^ 
Influencing  root  cell  loembrane  permeability,  integrity*  and  function 
for  nutrient  uptake  and  retention;  and  4)  how  agricultural  chemicals 
interact  with  and  influence  soil  biological,  physical*  and  chemical 
relationships. 
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N££DS  ASSESSMENT 
Technology  and  Farm  Structure 
!•      Draft  Charter  Language 

The  Needs  Assessment  acknowledges  that  most  new  technologies 
will  result  in  greater  volume  for  early  adopters  and  a  reduced 
number  of  farms.  Computer  use  will  give  large  farms  an  addition- 
al competitive  edge.  The  report  does  call  for  an  understanding 
of  the  relationship  between  technology  and  farm  .structure,  and 
recommends  assessment  of  the  long  term  implications  of  present 
trends. 

Issues.  Wha't  types  of  research  and  education  would  help 
encourage  a  diverse,  profitable  agricultural  production  sector? 
Should  this  have  a  high  priority?  should  county  agienta  work  more 
with  limited  resource  farmers  at  the  latest  technologies  are 
increasingly  packaged  as.  integrated  systems  in  software  form  for 
the  larger  producers? 

II .    Additional  .Background 

The  Needs  Assessment  'discusses  farm  adjustment,  problems 
caused  by  new  technologies  and  national  policies.  ^Solutions  to 
these  complex  problems  are  not  proposed.  The  report  states  that 
social  scientists  do  not  know  onpugh  to  meet  the  present  and 
future  challenges  of  policymftking.  Accordingly,  the  xjepbrt  Jists 
a  lengthy  agenda  ^of  agricultural  policy  research^  needs.  These 
are  summarized  in  the  attac*hed  eTCcerpts  from  the  Pive-Ye^r  Plan, 

Congress  might  question  whether  the  serious  problems  facing 
agriculture  can  be  put  on  hold  until  social  scientists  are  more 
comfortable  predicting  the  consequences,  of  poli-cy  choices  and  new 
technologies.  The  trend  toward  fewer  anC  larger  farms  accounting 
for  most  of  the  production  is  well  known.  In..  1981,  5%  of  farms 
accounted  for  half  of  the  output.  The  24%  of  farms  classified 
"medium-rfizo"  produced  an  i*additior..a  38%*  Small  farms  (71%) 
produced  only  13%  of  the  total.  Further  delays  in  encouraging  a 
profitable  and  diverse  farm  sector  will  ensure  continuat.ion  of 
this  trend.  While  the  additional  knowledge  needs  are  great, 
enough  is  known  fwr  Congress  to  provide  leadership  by  establish- 
ing long  term  policies  designed  to  ensure  the  health  of  the  farm 
sector. 

It  is  probably  unfair  to  ask  the  science  and  education 
system  to  anticipate  society's  inchoate  goals  for  an  optimal  farm 
sector.  Despite  the  frequent  r^sferences  in  the  Needs  Assessment 
to  more  emphasis  on  socially  appropriate  technologies,  bench 
scientists  and  national  leaders  of  the  system  are  often  uncertain 
about  what  research  directions  will  be  socially  appropriate. 
Commodity  programs,  credit  policies,  and  tax  laws  have  a  groater 
impact  on  the  structure  of  agriculture  than  research  and 
extension.    The  larger  forces  which  favor  larger  farm  units  are, 


641 


-54 


in  effect,  society's  statement  concerning  a  socially  appropriate 
farm  structure.  Ruttan  has  written  that  "technical  change  is  such 
a  blunt  instrument  of  reform."  He  goes  or.  to  ^ay  that  "A, 
nation's  agricultural  research  budget  ^can  be  a  powerful 
instrument  for  expanding  its  capacity  to  produce  food  and  fiber, 
but  it  is  a  relatively  weak  instruroeh^t  for  changing  income 
distribution  in  rural  areas."  Hov^ever,  research  leaders  can  be 
expected  to  study  the  possible  effects  ^of  ^different  research 
priorities  and  inform  the  political  system'.'  Ultimately,  ^'the 
political  sy^tem^  must  choose  the  type  of  farm  structure  desired 
and  reduce  the  mdny  policy  bias61s  against  small  and  medium- sire 
farmers.  The  research  and  extension  system* would  then,  have  .more^ 
incentive  to  address  the  special  needs  of  these 'if armers. 

\-     ,  -if*       ,  , 

The  new  emphasis  on  .reducing  ^product ion  costs  will  benefit 
small  and  medium-^ize  far^ns^more  tftan  .research  that  results  in 
capital  intensive  technologies*  Research  on  regenerative 
agricultural  systems  Is  an  area  that  3coufd  r^asutt  in  a 
significant  reduction  in  production  input  dosts  for  many'  farmers. 
Emphasis  on  biotechnology  bre'akthroughs  packaged  in  seeds  could 
hasten  or  slow  the  trend  to  large  farms,  depending  on  how  the 
breakthrouehs  are  commercialized.  The  improved  seeds  will  become 
additional  vital  production  inputs  that  could  increase  or 
decrease  the  needs  for  other  inputs.  K  separate  paper  ex«.mines 
the  potential  public  benefits  of  biote9hnQlogy. 

Extension  ma'   ^  yd  out  a  larger  role  workincj  with  small  and 

medium-size  farmers  by  default.  The  100,000  farmers  who  produce 
half  of  farm  output  will  increasingly  Ijave  access  to  information 
sources  beyond  the  county  agent.  Extension  could  play  a  valuable 
role  in  stabilizing  the  farm  sector  by  placing  greater  emphasis 
on  teaching  sound  financial  manacjement  and  cost-reducing 
techniques  to  small  and  medixxm-size  farmers.  These  farmers  may 
often  learn  about  computers  from  Extension.  Extension  agents 
can  heli>  provide  alternatives  to  the  "^bigger  is  better"  syndrome. 
High  debt  services  may  not  be  a  good  risk  in  view  of  the  uncer- 
tain and  cyclical  demand  for  agricultural  products  projected  oyer 
the  next  two  decades*  ,  <, 

In  summary,  the  Needs  Assessment  raises  questions  *about  the 
relationship  4)etween  technology  ,,jnd  farm  structure,^  However, 
these  needs  were  not  addressed  in  the  FV  1985  Priorities  Report. 
Because  of  th(B  many  other  needs  and  opportupities  in  the  Needfe 
Assessment,  tliese  research  items  will  probably  not  he  highlighted 
in  the  upcoming '  19B6  Priorities  Repo:^t.  Congress  should 
question  the  system's  plans  to  consider  the  farm  adjustments  that 
will  be  caused  by  future  technology  directions* 

The  following  pages  contain  additional  background  material. 
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Five-Year  Plan  for  the  Food  and  Agricultural  Sciences 

Joint  Council  on  the  Food  and  Agricultural  Sciences     May  1984 

(Excerpts  from  pp.  28-29 /part  of  the  Agriculture  and 
Resource  Pdlicy  chapter) 


SIzr,  Cost^  and  Ast«t  DiftHbution  of  Farms: 

^l  .iculture  in  the  United. Sutet  is  evolving  from  a  way  of  life  into  a  t«rge*scate  busi- 
ne:^.'  In  1951,  a|Hc\jitural  production  units  were  made  .up  of  1 12,00^  largt  farm$.  ' 
whidk'produced  49  percent  cf<the  UiS.'farm  output;  582,000  medium-slxe  farm$, 
which  produced  38  percent  of  the  output;  and  i, 742,000  small  farms,  which  produced 
'13  percent  of  the  output  Income  based  on  fann  sales  tends  to  be  concentrated  In  the 
larger  fanns,  Although  off-^rm  incomehas  tended  to  raise  the  total  income  of  smaller 
farms.  Policy  actions  that  iritervene  in  the  market  influervcethe  retum'to  farming;  the 
effects  include  an  aitend  distribution  of  Income  across'farm  sizes  and  types.  Cotri* . 
modity  support  policies  irievitably  tie  their  benefits  ]n.$omt>^ay  to  productioni  imply- 
ing that  they  will  not  Us  able  to  concentrate. on  farms  whose  needs  may  be  greatest. 

Coal:  Determine  ton|-tenn  adjustment  ne^s  of  large^  medium,  and  small  size 
farms. 

Objective  1:  tmproye  understanding  of  tfie  factors  affecting  Individual  farm  deci- 
sionmaking. 

The  interplay  of  agricultural  snd  other  rutional  policies  (e.g.,  tax  anjd  credit  policy)  as  ^ 
well  as  greater  participation  in  world  markets  has  expanded  (he  variables  affectfng 
individual  farm  decisjon making.  These  changes  have  exix>sed  farmers  to  greater 
business  risk  and  uncertainty.  Improved  understanding  of  how  farmers  respond  to 
changes  in  policy,  as  well  as  how  they  manage  risk  and  uncertainty,  is  needed. 

Obfecthw  2:  Identify  the  cc  '»«.iquences  of  alternative  polidei. 

As  policies  are  established  that  affect  ihesize,  cost,  an^:  asset  distributio.t  among 

farrns,  s  host  of  new  issues  will  emerge  in  public  debate.  Particularly  Important  will 

be  the  implications  of  changing  technotegy-some  of  it  developed  through  public 

support. 

Obiectlve  3:  Provide  Improved  research,  behavioral  studies,  and  data  that  m  basic 
to  future  polky  consI((erat]ohs. 

Research  and  data  are  needed  which  better  describe  and  analyze  the  heterogeneous 
farm  sector,  IncludL.g  economic  measures  of  farms  by  size,  commodity  types,  loca« 
tlon,  and  debt  service.  Behavioral  studies  which  explore  the  management  decision 
processes  of  various  kinds  of  farms  are  also  needed  in  order  to  anticipate  their 
responses  to  economic  and  policy  signals. 

Obiective  4:  Provide  knowledge  through  extension  education  on  public  policy  and 
other  factors  related  to  farm  size  and  financial  condition. 
Extension  education  plays  a  key  role  '.i  prt;>aring  tomorrow's  farmers,  consumers, 
and  policy  makers  to  deal  with  ch'.nges  In  the  naiure  of  the  U.S.  agricultural  I 
economy  and  In  developing  policies  that  meet  public  needs.  Extension  also  plays  a 
related  iole  in  educating  producers^  consumers^  and  others  about  the  farm  sector, 
particularly  Its  cost  and  return  structure,  implications  for  financial  viability  under 
various  economic  and  policy  settings,  and  alternative  public  responses  and  their  im< 
pUcattons. 
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EXTENSION 


Accountability  and  Evaluation 


I.  Draft  Charter  Language 

Extension  is  aware  that  program  benefits  must  b«  proven  to 
officials  who  are  often  unfamiliar  with  the  CES.  The  Federal 
partner  has  been  act*  ely  coordinating  the  establishment  of  a 
national  evaluation  and  accountability  system.  This  includes 
national  evaluations,  state  evaluations,  a  four-year  cycle  of 
state  planning,   and  a  new  reporting 'sy&tem. 

Issues .  What  progress  has  been  made  in  establishing  the 
costs  and  benefits  of  selected  programs?  Will  this  effort 
establish  the  relative  merits  of  different  programs?  Does  the 
new  management  system  indicate  significant  state  response  to 
Extension  in  the  80 '  s  priorities  in  each  program  area,?  What  has 
been  the  Federal  Extension  rolo  in  reviewing  the  Four-Year  State 
Plans?  What  types  of  cooperation  in  future  program  activities  of 
the  1890  and  1862  institutions  are  evident  in  the  Four-Year  Plan? 

II .  Additional  Background 

In  response  to  concerns  expressed  in  USDA's  1980  national 
Extension  evaluation  study,  the  1981  GAO  study  on  Extension's 
mission  and  role,  and  the  1982  DORFA  hearings.  Extension  made  a 
major  commitment  to  improved  program  accountability  and  eval- 
uation. This  received  a  major  emphasis  in  the  Extension  in  the 
80 *s  report   (ref,  attached  page  from  the  report). 

The  greatest  progress  has  occurred  in  the  area  of  jiccount- 
ability.  Previously,  each  state  submitted  an  annual  plan  of  work 
for  USDA  review  and  approval.  The  voluminous  plans  coming  in  or\ 
an  annual  cycle  usually  did  not  receive  ex+-.ensive  review.  The 
states  did  not  see  the  plans  as  important  policy  tools.  Federal 
Extension  has  n-.ade  the  following  changes  to  increase  the  useful- 
ness of  the  state  plans. 

(1)  The  plans  of  work  are  now  on  a  four-year  cycle.  This 
encourages  greater  effort  on  state  long  range  planning 
and  more  intensive  Federal  r'^view  of  the  plans. 

(2)  Each  state  has  selected  its  own  reporting  categories, 
usually  50  to  60  programs.  These  are  very  similar  from 
state  to  state  but  each  state  may  develop  spacial 
programs,  such  as  sheep  raising. 

(3)  Each  state  program  is  presented  on  one  or  two  pages, 
specifying  objectives,  plan  of  action,  evaluation 
plans,  staff  contacts,  estimated  impacts,  and  staffing 
plans   (ref.  attached  sample). 
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(4)  All  State  programs  (approx.  3,500)  are  on  the  computer 
and  can  be  accessed  nationwide.  The  file  can  be 
searched  by  key  words  to  pull  out  all  prograuns  where  a 
particular  word  appears  anywhere  in  the  text.  This 
should  increase  sharing  between  states. 

The  Federal  staff  questioned  60%  (about  2000)  of  the  state 
programs.  This  generally  involved  a  10  to  15.  page  letter  to  each 
state,  questioning  insufficient  benchmark  data,  unclear  objec- 
tives, failure  to  quantify  expected  impacts,  unclear  target 
audiences,  etc.  Federal  comments  do  not  question  the  need  for 
any  programs,  because  of  the  wide  program  latitude  in  the  stat- 
ute. Federal  comments  occasionally  suggested  improved  ways  of 
delivering  programs. 

In  addition  to  the  Four-Yoar  Program  Plans  #  the  on-line 
Accountability  and  Evaluation  System  has  separate  files  for 
Impact  Study  plans.  Accomplishment  Reports  and  ARS  Research 
Results  of  interest  to  Extension.    Seimples  of  these  are  attached. 

Federal  Extension  contracted  with  Maryland  to  develop 
guidelines  for  good  evaluation  studies  and  led  training  sessions 
for  state  staff.  The  235  state  and  5  national  level  evaluations 
for  the  1984-1987  planning  cycle  should  be  solid  evaluations 
based  on  the  new  guidelines.  The  evaluation  plans  are 
synchronized  with  the  Four-Year  planning  cycle.  This  means  the 
findings  will  not  begin  to  influence  programming  decisions  for 
some  time.  Also,  these  initial  studies  will  ^ocus  primarily  on 
identifying  program  impacts.  Assistant  Secretary  Bentley  is  now 
favoring  equal  weight  on  .program  improvements  for  evaluations 
during  the  next  planning  cycle.  The  evaluations  may  not  directly 
affect  8t:ate  resource  allocation  decisions.  There  is  no  attempt 
to  directly  compare  cost*  and  benefits  of  different  programs. 
Comparisons  will, be  difficult  due  to  the  diversity  of  evaluation 
formats,  which  vary  depending  on  type  of  program,  program 
delivery  method,  and  state  evaluation  expertise. 

The  Four-Year  Plans  of  Work  are  a  tool  to  encourage  gre^ater 
cooperation  between  1862  and  1890  institutions.  Each  Southern 
state  had  to  submit  a  unified  state  plan,  although  two  identical 
program  titles  were  often  listed,  one  for  the  1862  and  one  for 
the  1890  institutions.  The  shared  reporting  requirements,  joint 
long-term  resource  allocation  projections,  and  joint  impact 
studies  should  continue  to  foster  closer  ties  between  the  two 
institutions. 

In  summary,  the  new  Accountability  and  Evaluation  System  is 
a  promising  tool.  The  emphasis  has  been  on  accounting  for  use  of 
resources.  The  evaluation  component  will  augment  this  account- 
ability responsibility  by  improving  the  analysis  of  program 
impacts.  It  will  not  answer  the  more  fundamental  policy  ques- 
tions concerning  Extension's  appropriate  mission  and  target 
audiences . 


PROGRAM  EVALOATION  AMD 
PaBLIC  ACGOUNTABILITY  ■ 


Th«  Coop«riiive  Extension  Setvfce  ht5 
«Kvay5  h«d  •  niboail  system  under  whkh 
the  states  and  counties  submit  to  ESUSDA  arv 
nua!  plans  of  wotk  and  statisticsl  and  narrative 
rcpons  of  dCcomp!ishnienis  and  use  of  time. 
We  commend  ih*  leadership  of  ES^SDA  and 
the  mtional  Extension  Committee  on  Organiu* 
tion  afxJ  Policy  for  developing  a  new  natjon^l 
system  for  Extension  accountabiHty  and  evalua- 
tion (ihe  A/E  system)  Mer  extensive  study  tnd ' 
KsciKh,  the  speclil  A/E  tssk  force  published 
a  report.  *  We  endorse  thst  report.  Recom' 
menditlons  In  H  constitute  a  meMns  of  Im* 
proving  the  iccountsbllify  »nd  eviluitlon  of 
Cooperative  ^tension.  ^ 

Evaluitjon,  v.tKh  is  constant  and  ongoing,  has 
gcoejiHy  been  effective  at  the  county  levels 
«^fe  most  Extension  programming  takes 
place  County  commtttees  meet  frequently  with 
E>rten5ion  agents  in  planning  and  evaluating 
programs.  Con^muraty  residents constantVeva)- 
uote  Extension  work  In  a  less  formal  manner  as 
(hey  paruclpale  in  programs,  read  or  hear  about 
them  through  lh«  pufcfic  media,  and  express 
thetr  reactions  to  county  and  state  offciab.  Pri- 
vate sector  conlnbutlons  and  volunteer  e foits 
are  in($cative  of  the  value  these  people  place  on 
Ejcteruion  programs. 

Most  county  go^-ernlng  boards  require  regular 
reports  concerning  Extension  programnting  and 


annually  evaluate  staff  and  programs  as  a 
means  of  determining  the  amount  of  f  nandal 
support  they  wish  to  provxJe.  These  mecha- 
nisms no{>Mihst«nding.  there  is  Increasing  evi- 
dence  that  local  units  seek  more  elTecth*  p:  JCC' 
dures  for  fomul  program  evaluatioa 

Marry  states  have  evaluation  specialists  on  tneir 
stafs.  These  specidtists  do  r^e  than  conduct 
studies  of  program  impact  and  methods:  they 
assist  staff  at  county  and  state  levels  in  building 
evaluation  into  program  operobons.  Beciuse 

e'vtlustlon  Is  Impoti^nt  to  Extension 's  efcc*  J 

tlvenesstiveencoursge  til  states  to  tlloctte  [ 

irftqutte  resources  for  developing  Improved  I 
evilustidn  methods.  State  fegislators  and  exec<^ 
utlvebfancholkiablncfeaslnglydcm«nd  'im*  *^ 

p4Ct"  data  and  information  on  use  of  funds.  { 

State  Valuation  spedatHts  can  assist  v^h  this  I 

function.  The  comrhittec  reoogrw»$,  however,  I 

that  there  are  effects  of  Dctensloh'educatiorxthat  I 

do  not  lend  themselves  to  hard  data  evatu^llon.  1 

As  America  grows  more  urban,  an  ever  larger 
proportk)n  of  olcials  in  goycr(vnefH  has  no  ^t^ 
ral  expetleoce  and  hence  relatiyeV  litUc  know(< 
edge  of  Cooperative  Extensioa  This  trend  can 
be  expected  to  continue.  ThusC  fe\wr  poWic  de» 
dsioan\4kersMntl  be  acquainted  with  the  Ser> 
vice.  Its  goals,  Impaa  and  potential 


Extensloii  must  better  understtnd  whtt  others 
expect  of  It  The  Cooperttlvc  Extension  Ser* 
Wee  hts  not  done  an  tdequttejob  of  report' 
Ing  to  or  reUtIng  with  the  general  public  or 
sttte,  counfy,  tnd  nsthnti  declslon'tntkers. 
Cocper9tlYe  Extension  must  involve  the  public  J 
tnd  declslort-mikers  In  Extertslon  evtluttlon  i 
eforts:  by  such  i^tlvity,  these  people  will  I 
come  to  understtnd  Extension  better,  J 
The  extensive  surveys  made  by  this  comrr^jttee  ^ 
strongV  substantiate  the  need  for  Cooperat)ve 
Extension  to  Ind  ways  and  resources  to  report 
Extension  programs  and  results  to  the  urban 
public  and  to  pubk  decision  makers.  Thcw  (at> 
get  groups  Include  governors  and  their  state 
agency  leaders;  slate  and  national  legislators 
anct  their  staffs,  orgtnizationat  leaders  and  their 
boards  mayorr and  county  execu^s  and  their 
staffs;  and  top  Onlvcrsity  olcials  and  their  staffs. 
This  conwnfttee  believes  that  Cooperalhre  Exterv 
sion  Is  viully  In^poHant  to  America  and  has  tried 
to  demonslrale  thU  bcW  In  thfs  report.  Cfven 
t^s  pterriiijjt  isincumbent  upon  Extension  f 
to  gh^  serious  tttentlon  to  informing  the  pub-  I 
lie  tbout  Its  tcth^ies,  A  better  Informed  pub-  | 
lie  will  nuke  better  decisions^  sbout  this  lot'  J 
portsnt  servtct    '  ^ 


*  Excorpt'fron  tho  "Extension 
In  tho  SOi'a""  report. 
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>NAR3 

«»  WELCOME  TP    .  '  «« 

««  THE  EXTENSION  AlcE  SYSTEM  n^,         AtE  -  Accountability  «  Evaluation 


a? 


POW'S  NOW  AWC^ILABLE! 

«« 

POW  -  State- Four- Year  Plana  of 
Work  -  1984-1987. 

POU  AMENDMQfT  REQUESTS 

«« 

NOU  RETRIEWBLE  BY 

«« 

.** 

MAJOR  PROGRAM  NUMBER 

«« 

«««  SEARCH  AND  REPORT  ONr  ««« 


CODE 

SERVICE 

lA 

Impact  Studies  -  Planm 

18 

Impact  Studies  -  Rtports 

« 

2A— 

Accomplishment  Rtport»  - 

FY 

81 

II 

28 

Accompli shmtnt  Reports  -* 

FY 

82 

2C 

Accomplishment  Rtports  - 

FY 

83 

3 

Four  Ytap  Program 

'  and  Evaluation  Plans 

« 

4 

Analyst  Brttfs 

S 

A  <t  E  Training  Mat*r  laU 

II 

6 

Rtt*arch  Results 

Typ*  "INFO  MORE*  for  mor»  Instruct  I qn* 
Enter  a  strvlct  code 
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Ent*r  keywords  or  Rt»d  or  Scin 
— SD2N 


2  AUGUST  31,  1983 

IA43  PESTICIDE  APPLICATOR  CERTIFICATION  IOWA 


I  AUGUST  31,  1983 

IA44  PESTICIDE  IMPACT  ASSESSMENT  lOUA 


44  program  blocks 
conititute  the  tojti^X 
Iowa  Extension  pro^rasq. 
Text  from  each  program 
can  be  called  to  the 
screen  to, seethe  X9P4t 
1987  Plan  of  Work. 


3  AUGUST  31 ;  1983 

1A42  INTEGRATED  PEST  MANAGEMENT  IOWA 


4  AUGUST  31 ,  1983 

1A41  IOWA  PUBLIC  PC  ,1 CY 'EDUCATI ON 


5  AUGUST  31,  1983 

1A40  lOtJA  SMALL  BUSINESS  MANAGEMENT  AND  DEVELOPMENT 


6  AUGUST  3l\  1983 

1A39  IOWA  EXPANDED  FOOD  AND  NUTRITION  EDUCATION  PROGRAM 


7  AUGUST  31 ,  1983 

1A38  LEADERSHIP  AND  ORGANIZATIONAL  DEVELOPMENT  IOWA 


8  AUGUST  31  ,  1933 

IA37  IOWA  HOME  Er>lERGY  CONSERVATION 


9  AUGUST  31,  1983 

IA36  IOWA  RESOURCE  MANAGEMENT  TO  ACHIEVE  FAMILY.  GOALS 


10  AUoUST  31  ,  1983  ' 

IA35  IOWA.  4-H  COMMUNICATIONS  . 


11  AUGUST  31  ,  1983 

IA34  IOWA  4-H  AUDIENCE  EXPAfJSl  ON 


12  AUGUST  31  ,  1983 

1A21  COMMUNITY  ECONOMIC  DEVELOPMENT  IOWA 


13  AUGUST  31  »  1983 

IA33  IOWA  STRENGTHENS  LOCAL  4-H  UNITS/CLUBS 
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STATE  PLAN  QFUDRK'AND  EVALUATION  PLAN 
THURSDAY   AtlGUST  31 »  1983  . 

IA05  SOIL. CONSERVATION  SYSTEKS.  lOUA 

SITUATION  DESCRIPTION:  Soil  erosion  is  a  mJop  problen  in  Iohi  and  ^as  been 
increased      intensified  roH  ci^op  production.   Traditional  Qrosion  control 
practices  are  effective  but  unacceptable  to  nanv  land  nano^ers. 
Conservation  tillage  has  been  denonstrated  to  be  the  nost  cost  effective 
erosion  control  practices  for  cropland.    Hovever»  conbinations  of  .proper 
conservation  tillage  techniques  and  traditional  practices  are  needed  .to 
reduce  soil  losses  to  tolerance  values*    Acceptance  and  adoption  of 
conservation  practices  require  educational  efforts  to  present  supportintf 
technology  and  continued  cooperation  uith  state  and  federal  agencies,. 
PR06RAH  OBJECTIVES:  1.  To  have  75Z  of  t^t  loHa.public  recognize  the 
lond-tern  social  and  econonic  value  of  redccintf  f^oiT  erosion*  2.  To  increase 
the  understanding  of  alternative  soil  conservation  sustens  and  to  encourage 
the  ftost  cost-effective  si^sten  for  erosion  control*  3.  To  increase  the 
nunber  of  acres  usintf  conservative  tillast.bi^  1987  to  a  valuer30X  tfreater 
than  a  1982  baseline  value. 

PLANT  OF  action:    Meetinss>  denonstraMons*  and  tours  Hill  be  held  to 
increase  understanding  of -soil. conservation  problens  and  solutions.  Kass 
nedia  and  audience  r^cruitnent  uill  develop  farner  and  public  auarenesi. 
Conservation  svstens  uill  be  explained 'through  public ations>  slide-tare  sets 
and  other  techniques.   Professional  staff  training  Mill  ifvrove  assistance 
for  landouers  and  other  clientele.    Pro^ran  linkages  uith  SCSi  IDSC>  local 
SCDs*  VK  and  other  uouth  organizations  uill  be  used.   Innovative  nethods 
uill  include  ponputer-assisted  pro^rans.    Use  of  nass  nedia*  includintf 
radioi  public  and  cable  TV*  neuspapers*  and  farn  publications  uill  also  be 
used  to  create  auareness.   Support  Groups  such  as  'no  till'  clubs  uill  be 
encouraged.  ; 

PLANS  FOR  EVALUATION:   A  fornal  evaluation  pro^nn  ^iU  be  initiated  in  1983 
to  rteasure  ch)ntfes  in  soil  conservation  activities  that  result  fron 
extension  educators  over  a  four-kear  period.  Baseline  data  to  assess 
auareness  and  acceptability^  of  soil  conservition  sijstens  uill  be  obtained. 
Public*  agribusiness*  and  farn  operator  Groups  uill  be  survei^ed^to  deternine 
chan!fes  in  knouledse*  skills  and  aspirations  re43rdin4  conservation  problens 
and  solutions  resultintf  fron  extension  efforts* 
«CONTACT 

CONTACT  person:    VIVAN  K.  JENNINGS,  ASSOCIATE  DIRECTOR 

108  CURTISS  HALL*  COOPERATIVE  EXTENSION  SERVICE 
lOUA  STATE  UNIVERSITY 
AHES*  lA  50011 
515/29W8(>1 


649 


-62- 


4XEYUQRDS 

1A05,  1984»llOUA,  SOIL  CONSERVATION  SYSTEMS,  CONSERVATION  TILLAGE,  CROP 
PRODUCTION, !S0IL  EROSION,  EROSION,  NO  TILL,  PUBLIC  AWARENESS,  FARMERS, 
LANDOUERS,  YOUTH,  PROFESSIONAL  STAFF,  AGENCIES,  CQhPUTER  ASSISTED  PROGRAH, 
OEMONSTRATIONSt  MEETINGS,  NEUSPAPERS,  PUBLICATIONS.  RADIO*  SLIDES/TAPES. 
TOURS,  NATURAL  RESOURCES 


^ESTIMATED  IMPACTS 
SOIL  EROSION  REDUCED 

ACRES  IMPACTED 


COST  AND  ENERGY  REDUCTION 


♦ESTIMATED  FTE 

Prof        Para  Vol 

1984  15.1  0 

1985  15.0  0 

1986  14.9  0 

1987  d5.0        .  0 
♦REPORTING  PLANS 

Acconp.    St.  Iflpacts 

1984 
1985 
-1986 
1987 
♦SCOPE 

Co.  in  St.      100  In  ProSran  94 


TONS/ACRE  OF  TOTAL  SOIL  LOSS 
IN  TONS  REDUCED  ' 
INCREASE  IN  LOCAL 
CONSERVATIOH  TILLAGE  SUHVEY, 
ACRCS  INCREASE  IN  PUBLIC 
AUARENESS  OF  VALUE  OF  SOIL 
EROSIOM  CONTROL 
RED1!CTI0M  OF 'TOTAL 
PRODUCTION  COST/ACRE  OR  FUEL 
EQUIVALENT  GALLONS/ACRE 
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IMPACT  STUDIES  -  PU^S 
IJEONESOAY  AUGUST  31,  1983 

IA45XS  Program  EvAlUAtloni     Iow«  Con«trvAtlon  TIITAgt 

JUSTIFICATION!    Soil  troslon  Is  a  mAjor  probUm  throughout  tht  statt.  Although 
constrvAtlon  tlllAgt  m*y  not  pros^tdt  as  m*ny  short  ttrm  tconomic  ftdwintigts 
<associAttd  with  othtr  <f Arming  Innos^atlonst  It  Is  An  t<f<ftctl^;t  wax  to  combAt 
•rotlon.    £4ch  XtAr  during  Ft  84-87  somt  16  <ftt  stA^ff  units  will  bt  dtvottd 
to  toil  constrvatlon  programming. 

IMPACT  STUDY  OBJECTIVES;  This  t^^Aluatlon  will  Asstst  how  w«l  I  Art  a  And  county/ 
progrumlng  t'f'forts  mAtch  troslon  vul  ntrAbI  1 1  ty  ArtA%  In  th^  stAtt.  In  / 
addition  I  It  will  Asstss  how  wtll  tht  mAjor  program  obJtctl^/ts  Art  bting  mtt:./ 
Thtst  objtctlvts  Includt  Incrtaslng  undtrstandlng  oi  alttrnatlvt  tlllagt  1 
sxsttms  And  IncrtAsing  tht  adoption  o-f  conttrvatlon  tllUgt  prActlcts  b^  J 
•fArmtrs  lr»  tht  stAtt. 

RESOURCES  II^DLVEDt    An  tight  mtmbtr  comnltctt  oi  stAtt,  Arva  And  county  sta^^ 
hAvt  dttigntd  a  study  to  mtaturt  Exttnslons  ImpACt  oi  tht  objtctivts  stattd 
abovt*    During  FY  84*881  somt  216  proftsslonal  staf4  days  and  260  support 
%tkii  dAXs  will  bt  allocattd  to  constrvAtlon  tillAgt  t\;AlUAtlon.  Othtr 
antlclpAttd  costs  Includt  ^2,000  ior  dAtA  colltctlon  And  An  additional  «2,000 
-for  curi^tnt  txptnsts* 

METHOD?  MSI D  PROCEDURES!    Tht  tvaluatlon  will  Includt  a  strlts  oi  phasts.  A 
VArlet^  o-f  dAta  sourcts  wl  1 1  bt  ustd  Including  Exttnslon  administration 
rtcordt}  Industry  rtcordst  practlct  tstlmatts  by  othtr  agtncltSi  conttnt 
analyris  o-f  public  mttting  mattrlals*  a  random  sampit  survty  oi  2|300  -farm 
optra^ort  In  tht  statti  and  a  purpotfful  sampi*  sur\;ty  among  Exttnslon 
progriurming  from  othtr  constrvatlon  tlllagt  tdncation  efforts.    Tht  ^Irst 
battlint  data  colltctlon  will  bt  August,  t962«3  with  a  ont<-ytar  and  a  j 
thrtt-ytar  -follow  up. 
♦•CONTACT 

CONTACT  PERSON!     Ronald  C.  Pciwtr« 
Assoc.  Dtan 

CES 

Iowa  Statt  Univ. 

^ts,  lA  soon 

<515>  294-8397 

«KEYVJOR0S  . 

IA43IS,   IOWA,  1862,  1984,  1987,  AUGUST  1983,  AUGUST  1987,,  CC3NSERVATI0N 
TILLAGE,  MINIMUM  TILLAGE,  SOIL  EROSION  REDUCED,  PRACTICE  ADOPTED,  ACRES 
IMPACTED 
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Portion  of  ARS  Retearch  Retulta  file,  now  availablo  on-line 
to  all  state  extansion  offices  through  the  Accountability 
i  Evaluation  System. 


«fching  -  w4lt... 


CnUr  keyword*  tr  R*ftd  tc*n 


Listt  new  ABS  findings^ 
under  the  keyword  "corn", 
which  could  appear  anywhere 

1  APRm4,  i9t4  in  the  full  text. 

AKSIO^  rr*t*nt  H«rblcld*  A^plicttloA  T*chnol*g/  with  tyrinkUr  trsltttloo 
(for  corn»  ^•anjtt  And  »trt>«.»A»>    (RCLCAtCD  3/S4> 

2  APKIL  4,  t9S4 

AKtf4        EffiC4cy  of  H-99tJ  *»  a  ^rftttctut  for  corn  tnd  Mh«4t  agtlnat  t^• 
Ut**r  ^k\n  4nd  mftiii  w**vl1  (KCUCAtCO  3/t4> 

■3  HARCH  2t,  ltf4  ' 


AJtt7|    Aninf.ACid  Conttnt  In  S*Uct*d  trttKfatt  C«r«4U  (fli 
«u4ntlt)^  tni  ^utUtx  dlfftrtnctt  in  11  brands)  (K«1« 


(first  r*»ort  of 


/ 


4  HAftCN  2t,  lt04 

ARUf       A  Rtvlfw  of  tn-trM»lt  tM»b»«rd  Fumigation  of  (}r«ln-fi«thodol otyt 
CfflC4Cy  4nd  ikitXy    (K*U4Md  3/t4> 

3  HMCH  2t,  19t4 

AJtS44        Nitrogtn  AV4ll4bMlty  and  U^taK*  Uaritt  by  S»w4g«  tludg*  %yp9 
In  talU  PIv*  Y*4rt  Afttr  Incor^vrnt Ion     (K«U4t«d  3/S4> 

4  mitCH  2t,  19t4 

AJtt49        SoM  4nd  Cro»  Rtt^tnt*  toNltrogtn  F«r  t  II  Icat  Itn  Soli 
Contalf>lng  O*com»ot*d  Stwag*  Sluttg*  (K«U4»«d  3/t4) 

7  HAKCH  2t,  lft4 

AJtS40        N«M  and  Futur*  End  U»*t  for  ^.  na  Products  (corn,  soybtant  tnd 
cra«\b*>  (K*U4«*d  3/«4> 

5  FCBinJMY  27,  I9t4 

AJttU    (Cfftct  af  nat.ural  and  irtlflcUt  tillcattt  In  1««b  ratlana). 

K*Map«#  af  OroMing  LiAkt  )a  «tlno#tMo1  It*  or  Z«tllt«  NaA  AMtd  tt 

t  FCtKUAAY  3,  19t4 

AJtMt  Utnixatlon  af  HunUlyal  ttw«o«  ttudg*  and  Ma«(*wat*r  Cfflutnt 

on  Agricultural  Land  In  HInntaata  (Municipal  ttwag*  va< 

Enttr  Ktyviordt  or  Kaad  or  Scan 
— R  7 

RCSCAKCH  RESULTS 
UCtt^ESOAY  MA/tCH  2S,  1  9S4 

AJtS40        N*w  and  Futur*  End  U«>t  for  FarM  Products  (corn,  soybtant  and 
cranb*>  (KtUattd  3/S4> 

Th    Stat*  of  Mllnpla  prtductt  tr*n*ndou««4uantl  tUt  of  earn  and  toybtant. 
Thtt*  cra»f  ar*  tourctt  for  pttrch  and  atybtan  oil,  which  hav*  Impor^nt 
kpplicatltnt  at  fttdttoek  for  a  wtd*  rang*  of  Industrial  Rtatarlala  At  Mtll 
at  food  and  ftad  productt.    At  a  ratult  af  rataarch  at  th«  Northarn 
K*glon%1  Rtttarch  Ctnttri  ntw  and  growing  fiafXtta  fac  t))«aa  fttdfttacKa  art 
vary  llktlx  to  dtvtlop.    For  •x«Ap)*,  naw  ttarch  prodgctt  can  b«  ut«d  for 
maKInO  rigid  faM  producta»  Wattr-aalubl*  laundr}^  bags,  blodte^adabl* 
agricultural  MJlch  fllKt,  ^ewd*r*d  rubbar^ ,abtorb*nta  for  ramaval  af  haavy 
taatar  cc^taAlnantt  fron  pro€*tt  wa(*r,  ancAptulaUd  ^ttUcldat,  and 
Mgh-«a;)4Cl ty  abtarbantt  for  wattr  ^nd  bad/  fluldt^    Fron  »oybaan  alli 
praductt  Include  naw  typ**  of  <oatlnQt,  tntlnatr'ng  thtmoplattlct,  n«w 
plattjclxtrt  for  vinyl  plattic  clothing  I  t*4ip  and  autoAotiva  upholtttrx, 
and  naw  typaa  of  polyiaarlc  laattrlalt*    Ntw  olltttd  croPt  tuch  at  crtAba 
could  ba  grown  In  tlllnaia  ta  tativfy  grawing  ntadt  of  Industry  for 
vtgttabl*  oll-d*riv*d  »at*rlalt. 
•KCtUOKOS 

K*n*wab1a  Kttourfctt,  PUttlct,  Soyb*4n  Oll»  Starch,  Corni  Utillsatlan 
•CONTACT 

C.  H.  Pryd*,  Kattarch  L*ad>r 

Oiltttd  Cropt  Ltboratoryi  NRRC-AKS-U10A 

U19  N.  Unlv*ralty  Str**t 

P«srla,  tL    4U04  FTS-3iO-430l 
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REVISING  THE  EXTEMSICN  FORMULA 


I.      Charter  Language 

The  Extension  in  the  Eighties  report  called  for  a  review  of 
the  Smith-Lever  formula,  which  has  not  changed  since  1963.  The 
current  formula  docs  not  recognize  Extension's  broadened 
clientele  or  special  mission  to  work  with  commercial  fanners.  ?. 
Special  Projects  factor  qould  ctimulate  innovation  and  regiorial 
cooperation,  both  of  which  are  essential  as  budgets  tighten. 

Issues.  What  are  the  arguments  for  and  against  a  formula 
change  in  the  next  Farm  Bill?  Should  the  CES  mission  be 
reflected  in  the  forraula?  Ijill  a  formula  change  improve  budget 
treatment  of  the  formula  or  only  promdte  a  rpore  equitable 
distribution  of  funds  that  are  not  growing  in  real  terms? 

II*    Additional  Background 

An  ECOP  Task  Force  was  created  to  consider  alternative 
formulas.  it  made  a  series  of  recommendations  to  ^COP  in 
November.  A  motion  for  ECOr  endorsemant  of  a  rovised  formula  was 
recently  tabled  by  the  state  directors. 

In  abbreviated  form,  the  recommendations  were; 

(1)  grandfather  the  base 

(2)  permit  3(d)   earmarked  funds  to  be  merged  with  the  base 
without  changing  their  current  distribution. 

O)    cortinue  to  reserve  4%  of  new  funds  for  Federal  Exten- 
sion. 

(4>    distribute  the  remainder  as  follows : 


20%  in  equal  port-ions  (no  change)  . 

15%  on  cash  farm  receipts  (new  element)  . 

45%  cn  farm  population  (now  40%) 

10%  on  total  population   (now  40%  for  rural  popu- 
lation) ,  ^ 
10%   for  special  project  grants    to  one  or  more 
{States  (new  element)  . 


The  new  cash  farm  receipts  factor  would  emphasize  the  Extension 
role  in  c orwno rc ia  1  agr icuTtu r e .  Tiie  revised  formula  would  also 
legitimize  a  wider  clientele  by  replacing  rural  populatio.j  with 
total  population.  State  innovation  and  cooperation  would  be 
encouraged  by  the  new  special  projects  .funding. 

Some  btates  would  gain  "or  lose  uubstantial  funding  ovor 
time.  Major  winners  are  Califorjiia  (+  58%#  #  Nebraska  (+  39%), 
Iov.a  (+  34%),  Kansas  (+  30%),  and  North  Dakota  (+  27%).  Big 
losers  are  West  Virginia  (-  44%),  Puerto  Rico  (-  32%), 
Pennsylvania  (-  31%),  South  Carolina  (-  31%),  and  New  Hampshire 
(-  261).    There  are  more  winners  (29)  than  lossrs  (26).  Southern 
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states  are  large  losers,  except  for  Florida,  Texas,  and  Arkansas. 
The  attached  Table  1  shows  the  outcome  nationwide. 

As  a  fallback,  the  Task  Force  proposed  an  alternative 
formula  that  keeps  new  elements  but  also  reinstates  the  tradl*- 
tlonal  factor  of  rural  population.  This  alternative  would  reduce 
the  magnitude  of  the  changes,  although  California  would  still 
Increase  by  58%.  Big  Winners  are  California,  Arizona  (+  28%), 
Florida  (+  23%),  Colorado  (+  21%),  and  New  Jersey  (+  18%),  Big 
losers'  are  Kentucky  (-  16%)  ,  West  Virginia  (<-  16%) ,  Te  lessee 
(-  14%) ,  Puerto  Rico  (-  13%) ,  and  North  Carolina  (-  11%) .  Except 
for  Florida  and  Texas,  the  South  still  loses,  although  by  much 
less  than  in  the  other  formula.  Table  2  shows  the  nationwide 
outcome. 

The  Southern  states  might  fare  better  if  a  means  tested 
factor  were  included,  sucK  as  families  below  poverty  level. 
The  current  farm  population  factor  does  focus  extension  on  the 
total  farm  population,  including  limited  resource  farmers,  more 
than  the  proposed  cash  farm  receipts  factor.  One  could  argue 
that  large  commercial  tarmers  can  be  served  primarily  by  the 
private  sector. 

Even  if  there  is  no  consensus  for  a  major  change  in  the 
formula,  a  good  case  can  be  made  for  a  special  projects  factor. 
Regional  research  funds  have  been  25%  of  the  Hatch  formula  since 
1946,  they  stimulate  state  cooperation  on  regional  or  national 
research  problems,  which  reduces  duplication.  As  resources 
tighten.  Extension  needs  a  similar  mechanism  for  encouraging 
state  cooperation.  Unlike  the  Hatch  Regional  Research  projects. 
Federal  staff  should  be  represented  on  the  Extension  special 
projects  selection  committee  to  strengthen  the  USDA  national 
leadership  role. 

The  Exteneion  in  the  Eighties  report  stressed  the  need  for  a 
very  broad,  locally  determined  mission  with  a  special  emphasis  on 
agriculture.  This  broad  mission  woXild '  seem  to  justify 
introducing  new  elements  into  the  formula  for  cash  farm  receipts 
and  total  population.  If  the  funds  were  growing  in  real  terms, 
there  might  be  a  greater  consensu^'  for  a  formula  change.  But  the 
Smith-Lever  3(b+c)  formula  has  declined  by  ^one-fifth  in  real 
dollars  over  the  past  decade.  This  trend  largely  contributed  to 
the  decline  in  Federal  funding  from  '39%  to  3*4%  of  total  Extension 
funds.  A  formula  change  might  distribute  this  shrinking  pot  more 
equitably,  but  it  will  not  by  itself  convince  the  Administration 
or  Congress  to  increase  funding.  The  Extension  system  may 
begin  placing  higher  priority  on  earmarked  increase  requests. 
This  may  be  the  only  budget  strategy  with  a  chance  of  significant 
success,  considering  the  widespread  disagreement  about 
Extension's  inission  and  clientele. 

The  information  on  the  following  pages  provides  more 
background . 
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EXTENSION 

Current  and  Alternative  Formulas  for 
Distribution  of  Smith-Lever  Increases 

r 


Cu-^ront  Formula 

...  4%  for  Federal  Administration 

Of  the  remainder: 

. . .  7.0%  equally 

. . •  40%  on  rural  population 

. . ,  ,40%  on  farm  population 


Primary  eCOP  Task  Force  Recommendation 

. , ,  4%  for  Federal  Administation 

Of  the  remainder: 

. . ,  20%  equally  ,  /■ 

. . .  45%  on  farm  population 
, , ,  15%  on  cash  f  ac^i  receipts 
10%  on  total  population 
10%  for  special  projects 


Alternate  ECOP  Task  Force  Recommendation 

...  4%  for  Federal  Administration 

Of  the  remainder: 

. . ,  20%  equally 

. . ,  25%  on  farm  population 

...  15%  on  cash  farm  receipts 

...  1Q4  on  total  population 

...  25%  on< ruraX  populatipn 
.  .>    5%  for  special  proiects 
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PROPOSED  FOBhULA  DISTRIBUTIONS  FOR  NE«  MOHEY 
COMPARED  TO  CURRENT  DISTRIBUTION 


PERCEKTAGE  CHANGE 


Primary  Ponauia  Revi" 
liion  xcconmeidrd  by 
BCOP  Task  Force 

Alternate  Formula  Revl* 
sion  Recommended  by 
ECOP  Task  Force 

Alabami 

-  19% 

-  6% 

AltoKa 

-  7 

+    1  % 

Mnerictn  Sonoa 

+  6 

+  4 

Arizona 

+  15 

*  28 

Arkansas 

+  1 

California 

+  58 

+  58 

Colorado 

^  26 

+  21 

Connocticut 

-  23 

*  4 

Delaware 

+  3 

+  5 

Florida 

+  4 

+  23 

Georgia 

"  18 

-  5 

Guam 

+  1 

-t-  2 

Hawaii 

+  15 

+  17 

Idaho 

+  14 

+  2 

Illinois 

+  22 

+  7 

Indiana 

+  1 

-  9, 

Iowa 

+  34 

+  3 

Kansas 

+  30 

^  9 

Kentucky 

-  7 

-  16 

Louialina 

-  19 

-  2 

Mi:ino 

-  24 

-  4 

Maryland 

-  9 

-t-  2 

Massachusetts 

-  23 

*  8 

Michigan 

-  20 

-  i 

Micronesia 

•  < 

Hinncsota 

+  19 

-  4 

Mississippi 

-  16 

-  6 

Missouri 

+  7 

-  9 

Montana 

+  12 

+  1 
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9ERCENTAGE  CHANGE 


Proposed  Formula  Revi-        Alternate  Formula  Revi- 
?lon"  Recortunended  by  aion  Recommended  by 

ECOP  Tas*-  Force  ECOP  Task  Force 


Necr«ska  +37% 
NevadL                         +  8 

New  Jersey                                         -  4 
New  Mexico                  +  4 

+  ii% 

+  9 

+  18 
+  9 

New  York                                              -  12 
North  Carolina                                   -  24 

Ohio                                                   -  10 
Oklahona                     +  6 

+  7 

-  11  ^* 

+  z 

9 

-  2 

Oregon                                              -  4 
Pennsylvania                                     -  31 
Pueirto  Rxco                                     —  32 
Rhode  Island               +  3 
poucn  i<aroiina                                      —  ji. 

-  4 

-  9 

-  A  ^ 

+  8 

9 

South  Dakota               +  25 

Tennessee                                          -  14 

Texas                         +  11 

Utah  +9 

Vermont                                             -  11 

* 

-  14 

+  -11 
+  8 

-  5 

Virgin  Islands            +  2 
Virginia                                             -  22 
Washington                                         -  1 
West  Virginia                                    -  44 
Wisconsin                   +  6 

+  3 

-  11 

+  4 

-  16 

-  9 

Wyoming                      +  9 

+  4 

*  toss  than  i  1% 


NOTE;    More  detailed  tables  showing  the  effects  ot  the  proposed  formula 
revisions  are  held  in  the  Subcoiomittee*  s  files. 


Smith-Lever  Extension  Formula 
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COHPUTER  TECHNOLOGY 


11. 
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Charter  Languaqe» 

Extension  has  placed  a  very  high  priority  on  acqui?-ing 
computer  expertise  and  establishing  a  computer  network  at 
the  county  level  nationwide*  PacHaqing  and  transferring 
information  on  computers  is  the  most  fundamental  change  in 
educational  methods  since  the  beginning  of  Extension*  Tho 
report  cal\ed  on  Cooperative  Extension  and  Besearch  to 
assume  responsibility  for  translating  research  into  software 
packages  accessible  to  all*  Many  states  are  moving  rapidly 
to  acquire  computer  capability,  although  no  Federal  funding 
has  been  provided  for  this  purpose*  The  Kellogg  Foundation 
has  provided  critical  funding  that  encourages  regional 
sharing. 

The  computer  age  will  f  undamcntAlly  transform  CES 
staffing  patterns,  county  p'rogram  emphasis,  and  clientele 
reached  by  county  agents*  Some  states  are  already  placing 
greater  emphasis  on  information  wholesaling,  instead  of 
attempting  to  reach  most  target  audiences  directly.  Short- 
ages of  computer  expertise  emphasize  the  need  for  regional 
sharing*  Although  the  internal  adjustments  will  vary  by 
state,  some  nationwide  assensment  of  the  future  role  of 
cc*»tnty  agents  might  facilitate  planning* 

The  N&tional  Agricultural  Library  participates  on  the 
Extension  computer  technology  task  force*  A  number  of  joint 
activities  are  underway  or  planned* 

Issues*  What  are  the  proper  roles  of  CES  and  the 
private  sector  in  computer  technology?  Is  the  private 
sector  dependent  on  CES  for  prototype  software?  Will 
Extension  be  able  to  evaluate  all  commercial  software?  How 
many  states  now  have  county  level  computer  networks?  Is 
there  a  hardware  compatibility  problem  between  states  or 
between  county-lev^l  USDA  offices  and  county  extension 
offices?  What  more  can  be  -dune  to  encourage  regional 
sharing  of  limited  computer  expertise?  What  arc  the  impli- 
cations for  coynty  programs  and  agents?  How  will  '^he 
Library  and  CES  interixct  to  imp:cove  information  services? 

Additional  .Background 

The  Extension  in  the  Eighties  report  projected  that  by 
1990  all  large  farms  and  three-fourths  of  all  mid-sized 
farms  would  utilize  computers  or  programmable  calculators* 
Extension  must  quickly  acquire  computer  expeitise  or  become 
an  obsolete  educational  system* 

DORFA  and  CHS  organized  a  hearing  and  workshop  on 
Information   Technology    for    Agricultural    America    in  Mav, 
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1982,  The  computer  revolution  wis  already  spinning  off  a 
bewildering  variety  of  public  and  private  services  for  rural 
America.  There  wis  a  general  consensus  that  the '  public 
sector  should  only  be  involve?  in  areas  vhere  there  was  no 
profit  potential*  Congresstoan  Brown  enphasized  that  *we 
need  to  define  what  nobody  eXsa  can  do,*  The  xoarket  has 
changed  greatly  since  1982.  One  Extension  computer  special- 
ist estimated  that  Extension's  coaputer  technology  expertise 
has  doubled  since  then,  but  the  private  sector  capacity  has 
increased  by  ten-fold* 

Extension  has  'been  unable  to  generate  Federal  funding 
support  for  a  coaputer  technology  initiative.  This  is 
largely  due  to  uncertainty  about  the  Extension  role*  and  a 
perception  that  the  private  sector  will  reeet  farmers'  needs. 
But  Extension  is  pursuing  an  active^  role  despite  funding 
limitations.  A  recent  USDA  publication.  Computers  on  the 
Fana,  refers  fanners  to  county  and  state  ExtenRion  special- 
ists to.  evaluate  private  ooftwarc  and  offer  .guidance  on 
hardware/ and  sof  tware  purchases;  The  ability  pf  Extension 
agents  to  offer  consistent  evaluations  of  all  connoercial 
hardware  and  software  is  limited.  Evaluating  software  is  a 
difficult,  tiiQe-consuining.  task.  Xt'^will  bs  very  difficult 
to  Xeep  up  with  the  proliferating  software,  even  if  o'ne^ 
center  is  given  this  responsibility  and  funded- adequately. 

The  private  sector  has  taXen  the  original  prob- 
lem-solving software  developed  by  Bxtensioiwand  farmers  an^ 
repackaged,  it  im  sophisticated  software  with  loore  consumer 
appeal-  Extension  h&s  r  largely  unfulfilled  role 
identifying  new  technology  breakthroughs  and.  ensuring  they 
are  incorporated  in  private  sector  Software.  The  ^  Horth 
Central  Computer*  institute  is  funding  some  mult  L- at  ate, 
multi-disciplinary  projects  to  develop  advanced  software  in 
certain  problem  areas.  iJocuoentation  for  this  software  will 
be  made  available- to  the  private  sector. 

Extension  and  private  "f  inns  are  both  developing 
videotex  systems  that  can  send  market  information  and 
analysis,  weather  and  pest  advisories,  etc.,  over  the 
telephone  to  a  fanner's  microcomputer  or  iV.  A  county-based 
Extension  videotex  network  ckn  offer  low  user  phone  costs, 
non-profit  fee  schedules,  and  localized  weather,  cash  market 
and  community  information.  The  leading  Extension  Videotex 
system  is  in  Maryland,  which  is  offering  its  ESTILL  system  on' 
the  gffntern  Shore,  The  participationrfee  is  ^$40  -  per*  year. 
Fifty  farmers  now  subscribe.  The  system  offers  weather  for 
9  Maryland  zones r  and  a  special  agricultural'  weather  adviso- 
ry on  spraying  and  drying  conditions  during  the  growing 
season.  This  summer,  integrated  pest  management  advisories 
will  be  offered  based  on  local  soil  and  veather  data  provid- 
ed by  volunteers  via  touch  tone  phones  to  the  Hationai 
Weather  Service.  Local  agents  can  add  P^st  advisories  or 
educational    material.      The    private    GRASSROOTS  videotex 
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system  is  also  targeting  the  Eastern  Shore  of  Maryland, 
Delaware  and  Pennsylvania  this  summer.  The  cost  will  be 
about  $650  per,  year,  including  pbone  calls.  The  high 
resolution  graphics »  and  text  can  be  shovm  on  a  personal 
computex  with  e  color  monitor,  or  on  a  TV  using  a  decoder. 
GRASSROOTS  will  have  a  large  mainframe  computer  with  much 
greater  capability  to  a^ccess  worldwide  information  systems 
than  ESTEL.  It  uses  a.  unique  gateway  isystem  to  determine 
users'  needs  and  hook  them  up.  to  other  computers.  For 
example,  a  fanner  accessing  GRASSROOTS  could  be  hooked  up  to 
the  Chicago  Board  of  Trade  computer  for  live  market  reports, 
or  the  Sea.-s  catalogue,-  GRASSROOTS  ^will  also  ,offer  lo- 
calized wea*-her  and  carry  Extension  information.  Two-thirds 
of  GRASSROOTS  revenue  will  come  from  advertising,  GRASSROOTS 
subscribers  .could  also  join  the  E3TEL  system.  ESTEL  and 
GRASSROOTS  may  largely  serve  different  clientele.  Officials 
from  each  system  insist  that  they  are  not  competing. 

Federal  leadership  is  largely  through  special  projiscts^ 
funding.  For, example,  USDA  supported  the  development  of  an 
onrline  catalogue  of  all  Extension-developed  software  (about 
1500  programs)  .  This  will  facilitate  sharing  .among  states 
and  improv/B  private  sector  awareness  .of  I'bttension  software. 
OSDA  also  supported  the  Oreer  *  T^umb  project  in  Kentucky, 
which  showed  the  feasibil^ity  of  an  Extension  videotex 
system.  The  National  Agricultural  Library"  (nAL)  is  now 
cooperating  more  with  Extensi,on  to  enhance  information 
services.  The  .Library's  Director,  Joseph  Howard,  partici- 
pates actively  on  jthe  ECOP  Computer  Task  Force,.,  NAL  has  a 
project  to  put  the  frequently  revised  Pofk  Industry  Hand- 
book^ developed  by  USI^A  .and  State  E^ctenslon,  on-line  as  a 
complete  text,  accessible  anywhere  in  the  U,S.  NAL  is 
collecting  all  Extension  publications  (estimated  at.  75,.000) 
and  developing  an  on-line  catalogue.  .     *  < 

It  is  still  unclear  what  , the  role  of  Extensi,on^ will  be, 
in  software  development  and  operating  videotex  systems.  The 
Extension  role  will  vary,  by  state  depending  on  local  needs 
and  State  Extension  expertise..  Th^re  will  be  a  period  of 
overlap  among  states  and  with  the  private  sector.  Funding 
constraints  will  prevent  most  states  from  staying  on  the 
leading  edge  of  the  technology,  in  the  long  run^  the  role 
of  the  county  agent  will  change  as  people  learn  to  access 
regional  and  national  information  sources.  The  county  agent 
may  concentrate  on  providing  specialized  local  information 
and  reaching  non-computerized  clientele. 

The  infoxrmation  on  the  following  pages  provides  more 
background  on  this  complex  area. 
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SYSTEMS  ANALYSIS  -  COMPUTER  TECHNOLOGY 

Sxinunary:    Needs  Assessment  for  the  Food  and 
Agricultural  Sciences 

Joint  Council        January  1984  (excerpts) 


With  increasing  reliance  on  large-scale  operations,  opiimizalion  and  yield  forecaslinj 
are  becoming  important  features  of  agriculture.  Since  computers  are  within  reach  of 
indi^ual  farmers,  modeling  concepts  can  provide  important  means  for  Increasing 
the  efficiency  of  resource  use  in  crop  production.  Science  and  education^must  pro* 
vide  more  information  and  comp  »:*r  programs  that  can  forecast  for  specific  crop 
systems  the  benefifof  various  inpi  s  in  terms  of  yield,  income,  capital  requirements, 
tax  consequences,  etc.  There  is  a  tremendous  need  for  improving  the  usefulness  of 
these  tools. 
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Farm  Uses  for  Computers,  Kpw  to 
Select  Software  and  Hardware,  and 

Online  Information  Sources  In  Agriculture  '  March  1984  (Excerpts) 


Information  Available  from  Your  County  Eitenslon  Aient 

State  Cooperative  Extension  Sefviccs  are  helping  Slates  provide 
coniputccJ  for  county  offices.  Many  State  Extension  Services  ateady 
have  computers  in  nearly  every  county  Extension  office. 

If  you  are  considering  buying  or  leasing  a  computer  System,  or 
want  software  or  tinwharing  swvites  to  male  the  nwst  of  the  system 
you  have,  a  jtood  p!jfe  to    is  iq  your  State  or  county  Extension 
offtce.  >n_niW  States,,  county  Extfnw)h  oljjcfiKavr  te^yioais  " 
conneclmg  them  to  mami'rime  computers:  some  have 
microcompulefs  whkh  give  thenn  access  to  infornrution  on  crop 
manigemeni,  animal  production,  and  marketing. 
^    Tlu:  county  Extension  stiff  c^n  telt  you  what  is  available  online  in 
your  area  tliat  is  taikxed  to  your  kind  of  farming  and  your  region.  The 
Extension  suff  will  also  be  jble  to  tett  you  the  software  programs 
applicable  in  your  StJte.  Many  Stale  Extension  offices  have 
publications  on  computers,  jnd  others  have  or  are  developing  online 
information  networks  linking  farmers  and  otl>er  users  to  the  Sute 
university  mainframe  compute;  and  its  data  base. 
—    -St.^lo  fxt^nsion  SDeyi?lt^tv  arg  a  k)g*cal  pljce  to  start  when  tookini 
for  sofiware  that.is  approprut^  to  ypur^nffd^.  Many  State  Extension 
computer  and  agncuKu'^al  experts  have  produced  software  materials 
that  are  avaibble,  and  ihe  county  atent  will  know  about  them. 

In  some  cases  ihe  county  Extension  office  can  lend  you  software. 
If  you  don't  have  a  computer,  the  Extension  office  may  be  able  to  rL<i 
programs  fof  you,  choosing  Ihe  appropriate  software  available  and 
plugging  in  Ihe  preciie  corniitions  and  problems  on  your  farming  or 
ranching  operation.  Or  they  may  be  able  to  use  the  computer  to 
search  for  informaton  you  need,  perhaps  communicating  v.ith  a  large 
State,  regional,  or  rational  data  base. 

As  lower  cost  computers  with  improved  software  have  become 
available,  an  increasing  number  of  people  are  turning  lo  iheir  State 
Cooperative  Extension  Services  for  training  in  computer  fundamentals, 
equipment  selection,  and  software  evaluation.  County  agents  can  help 
people  find  what  is  available,  but  they  probably  will  not  be  preparing 
software  programs  themselves. 
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Where  to  look  for  Coo<;  Software        '  ' 

Where  do  you  find  good  software?  Some  farmers  and  ranchefs 
writetheifown  protrams  or  pmy  a.  piogrammer.to  write  a  cuitom 
program.  But  most  get  existing  programs  either  from  State  Exten^on 
sources  or  from  comnierciat  outlets.  -  *  " 

Many  operations  farmers  need  to  pcrfor.n  on  a  computer  jn  be 
done  by  using  generalized  software  packages  readily  available  through 
commercial  sources. 

^    Check  with.your  County  Extension  Agent.  He  or  she  may  know  of 
the  programs  that  have  been  tailored  for  your  operation.  The  Extension 
Service  has  published  a  directory  of  agricultural  software  programs 
produced  by  St^te  Extension  Services,  entitled  "ilpdated  Inventory  of 
Agricultural  Computer  Programs."* 

There  are  also  various  private  directories'of  software  that  is 
compatible  for  particular  equipment.  You  can  set  these  prbgramsat 
computer 'itores  or  through  mail*drder  sources.  Many  trade  Journals 
carry  ads  of  agricultural'soflware  WndorS.  — 

—  The  land-grant  university  in  your  State  may  have  computer 
programs  iviilable  for  farnvers  at  nominal  cost.  Many  Stites  have 
produced  Extensive  computer  software.  There  are  also  many 
commercial  software  houses  that  prbduce'Computer  programs  in  the 

•  field  of  agriculture.  The  best  programs  are  written  by  people  who  ^ 
combine  strong  expectis^  in  the  agricultural  subject  matter  with  the 
ability  to  write  good  computer  programs  that  are  relatively  "friendly" 
or  easy  to  use. 

The  1980's  have  seen  a  big  Jump  in  the  number,  quality,  and 
friendliness  of  agricultural  software.  But  you  still  need  to  evaluate 
carefully  the  programs  you  are  comldering.  Remember  that  software 
selection  and  evaluation  are  important  factors  to  consider  when 
planning  a  computer  system  for  your  farrn. 

•To  or(J«f  «  copy.  «od  $).50,  (My»W»  lo  ihe  Univto<r  ^  OofkU.  lo 
Admiont/ativt  S«fv?c« 

Imutute  of  Food     AfrtciAural  Scieoect  (If  AS)  Dds.  4f  4 


It's  useful  10  have  software  evalui^ted  by  a  reputable  sourcfrTrf< 
example  ^y^^'i^jo^Vc^f'ty  Extension  a|^entj  Stale  Extension  »pectali! 
~or  a  neignbor~who  has  had  experience. 

"Let  the  buyer  beware"  Is  a  good  motto  to  reniembef  as  you  shop 
around  for  a  coa>^efsystem. 
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Historical  Sources  of  U;S.  Agricultural 
ProduciSvi^:  Implicalioiis  for  R&D  Policy 
and  Social  Science  Research 

Amrr,  J,  Afr,  Iron. 

James  T.ionnen  (Vr-,-,*,, 


E::ccrpts 


The  informition  revolution  involves  com* 
puter  and  communication  technolosies  thit 
ire  chanfint  society  in  fund&menul  .wiys^ 
;  riculture  included.  The.  colleges  ire  experi* 
ifnentins  with  computer  networks  thit  proyiae 
*;cess  to  inforo^ation  plus  problem-sorvini 
software  for  vinous  farm  decisions.  .Four 
siiteUite-Iinked  propriitary  mafket'informatibn 
systems  are  now  in  place.  Many  fanners  al* 
ready  have  the  microcomputier  capacity  for 
receiving  and' processing  ^such  information. 
Ultimately,  it  should  be  possible  for  a  fanner 
to  sit  at  his  computer  and  ^o  most  of  the  antl* 
ysis  fortotal  faim  system  planning  and*deci* 
sion  making. 

Once  well-developed  proprietary  infornia-' 
tionwSy stems  are  in  place,  they > will  inevitably 
add  to  their  capability  the  biological  and  eco« 
nomic  benavior  models  on  which  the  experi* 
ment  statiolis  a^now  working.  As  these  mod- 
els develop  analytical  and  decision  power, 
they  are  likely  to  become  t  vehicle. (or  utiliza. 
tion  of  future  research  imponant  in  farmers' 
production  ahd'marketing  decisions^ 

^  VVithin  the  decade  these  information  pro- 
cessins  and  communication  technologies  and  < 
the  institutional  forms  for  their  control  will  be/> 
mature.  Whc*ver  controls  the  dissemination 
of  the  farm  decision  Dodels  iy  likely  to  control 
the  dissemination  of  future  research  knowl 
edge  and  the  anatyticaUcapacity  needed  for 
farmer  decisions.  Thsy  wilt  at$b  dominate  the 
funher  development  of  the  models.  *  «ii 
The  social  implications  of  these  tech- 
nologies are  large  but  uncertain.  The  poten* 
tial  combination  of  communication  and  pro- 
cessing technologies  seem  endless  and  are 
being  explored  in  investment  gambles  and 
market  wars.  The  implications  for  public  re**^ 
search  and  extension  range  from  being  cap- 
tured to  being  frozen  out  by  proprietary  firms 
combinhig  communications  with  farm  input  or 
output  marketing  functions.  Most  likely  there 
will  be  a  vital  but  different  public  institutional 
role,  especially  in  its  relationship  to  the  pri^ 
vate  sector. 


iroi 
iwl* 

for  I 

V 


ERIC 


665 


THE  COMPUTER  -  Management  Power  for  Modern  Agriculture 
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Orgtnizlng  for  Extension's  Role 

The  fundamental  objective  of  the  computer  biKd  infor- 
mation delivery  system  b  to  enhanct  or  improve  the  basic 
function  of  Extension  by  utilizing  the  unique  capabilities 
of  the  computer.  This  is  4  new  and  slgnincant  delivery 
mechanism,  supplementing  some  exittinf  systems  and 
ultimately  substituting  for  others.  Some  <of  the  major 
functions  unique  to  the  computer  art: 

a.  In  information  communiationand  data  collection, 
where  speed  and  currency  arc  important,  iricluding 
graphic  prcsenuiions  with  or  without  animation; 

b.  Memory  appliations  in  which  larfe  quantities  of> 
'repetitive  ntaterial  arc  used,  such  u  mailing  HiU, 
program  enrollments,  and  imtances  where  regular, 
periodic,  minor  opdatingof  technical  publications  is 
ncccsury, 

c  Speed  and  accuracy  in  problem  solving  applications 
and  analysis  of  decision  alternatives  for  Individual 
clients,  using  their  own  data;  ; 

d.  Instructional  aids  to  extend  limited  specialty  rcsou^ 
ces  to  Held  staff,  individual  clientele  and  groups; 

e.  A  mcMm  of  integrating  the  input  of  several  discipline 
specialties  In  dealing  with  a  complex  problem;  and 

f.  Bibliographic  and  other  data  b%seinfonnalton  retrieval 
appliations. 


Admintetrativc  and  Technical  Staffltic 
Each  Extension  Service  currently  has  one  or  more  va^ 
iouily  named  service  derirtmenls-e.g..  Ag  Informa- 
tion. Ag  Communications,  omce  of  Conferences,  OfTtce 
of  Short  Courses,  etc.  With  current  computer  technol- 
ogy, a  new  dimension  or  department  should  be  added  to 
the  serviceand  delivery  structure  of  Cooperative  Exten- 
sion, For  la^^k  of  a  more  precise  description,  we  call  this 
the  Extension  Data  DepartmenL  This  department  would 
provide  administrative  and  technial  support  for  the 
adoption  of  computer  technology  by: 

•  Providing  improved  coismutuation  between  sub- 
ject nutter  speculisu  and  the  county  staffs; 

•  Establishing  standards  for  cosnputer  prbgrarns.  data 
base  stmcturesand  mtepcompuvreommiinications 
protocols  to  assure  compatibility  across  the  collese; 

•  Promoting  the  effective  use  of  computers; 

•  Representing  this  area  of  interest  in  college  adminis- 
tration; and 

•  Organizing  and  conducting  iiwervice  training. 
The  cost  of  add  mg  a  quality  computeriied  information 
delivtry  s>-stem  is  ttgnificantly  high,  the  organizational 
and  cost  sttvcturc  o'f  an  example  system  (Ptirdue  FACTS) 
IS  presented  m  Appendix  B.  While  total  cost  levels  would 
doubtless  vary  between  sutes,  the  mj^or  cost  items 
include: 


a.  Salaries  for  new  administrative  uni  technical  per- 
so.nnel  <the  Extension  Data  Department); 

b.  Fringe  benefits  and  overhead; 

c.  Equipment  amortiaiion.  maintenance  and  operat- 
iii4^  costs. 

As  a  general  gu*^eline,  the  initial  equipment  outlay  fori 
county  Extension  office  installation  would  approximate 
the  fuiiowing: 

Microcomputer(mult>*usercapab'ility)     '  (S.0OO 

Dual  purposeprinter  (letter/draft)  2.000 

Hard  disk  3,000 

2CRTterminaU  ),S00 

Modem  250 

Vendor  supplied  software  750 

Toul  .  S'WO 

Inaddition  to  thecounty*Ievel  equipment,  there  isa  need 
for  a  communications  network,  equipment  Cjr  sute  spe- 
.cialist  use  in  academic  departments,  a  ^ront  end  proces- 
sor.**and  general  oj>ersting  costs.  New  professional  staff 
will  be  -^ed  to  o^  crate  this  system.  We  estimate  one 
such  ktipport  person  for  each  six  counties^as  a  general 
guide.  RecognLrlng  lhestate-to*stale  variations  in  hbw 
these  services  would  be  provided,  their  costs  annot  be 
specified  with  precision.  However,  a  reasonable  est imate 
of  annual  costs,'express«]  on  a  per  county  basis,  b  deve- 
loped as  follows: 

County  equipment  amortization 

<20%ofcost).  $2,500 
County  equipment  maintenance  acd 

operation  (lS%of  cost)  2,250 

Central  suppon  personnel  ulaiics  4,167 
Cemral  support  personnel 

fringe  benefiu  and  overhead  2,083 
Central  equipment. 

commMnications  and  operating  cosu  4.000 
Toul                                    '  515,000 

On  a  natiotulbuis^O.^OO counties).  thetotalanAualcost 
IS  S54  million  including  Sz5  million  in  annual  salary 
support  for  the  iOO  technical  personneUo  be  crnpbyrd. 

This  allows  for  no  new  educational  suff  to  \iiork  with 
clientele.  This  allows  for  no  additional  academie  tpcciak 
ists  to  guide  softtrare  development— only  icchaical  pe^ 
s  on  nel  to  assist  exist  i  ng  sia  ff  d  evelop  sbftwa  rc  programs. ' 

In  tummary.  adding  such  &-new  delivery  system  to  the 
typical  Cooperati\.-e  Extension  Service  can  invoKedevot* 
ing  five  percent  of  the  total  budget  to  this  dimeission 
alone.  This  canbeproxided  by  ())addingnew  resources  if 
they  can  be  found;  (2)  diverting  existing  resources  which 
isdifflcult  when  of  such  magnitude;  or  (3)a  combination 
of  new  and  existing  resourccs-^the  normal  route  (or  a 
major  new  progmm  delivery  syst«m. 
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Pr^ivate  and  Public  R^ponsibnity  in 
SofCivare  Devetopmen? 

The  pnvite  and  public  staors  hive  cooperated  in  the 
dc'etopmcnt  of  relevant  soft  ware.  The  Sonera  I  catcher  ic> 
of  software  development  can  be  summarized  in  the  fol* 
lowing  categone;,  is  identified  in  the  previous  section. 

I.  TeehnlcaJ  F«rm  and  Ranch  Automation 

These  programs  will  be  pnmarily  developed  by  the 
research  and  development  department  of  individual 
companies  and  sold  with  theirproducts.Someof  the 
more  eompler.  work  may  be  done  by  university 
scientists  on  contract,  but  the  bulk  of  this  efTort  viill 
remain  in  the  pri>'ate  sector.  ^ 

II.  Record  Keeping 

This  application  area  v^ill  be  significant  indetermin* 
ing  the  accepianceand  purchase  of  computerson  the 
farm,  Here  IS  where  the  computer  w^II  tJecoW  a  day 
to  day  pan  of  the  farming  operation.  Although  the 
configurations  fgr  many  of  these  records  will  come 
from  Land  Grand  specialists  and  S€ienusts,the  final 
progiams.  languages  and  softv^are  packages  for  dif* 
fereni  computer  makes  will  be  designed  by  the  pri* 
vate  sector.  This  movement  is  ga!ni.i£  momentum 
rapidly.  The  quantity  and  quality  of  so  ft  ware  a  vail- 
nblefor  most  equipment  leave  much  room  for  prog- 
ress in  this  area. 


III.  ConmunlcatlonaandDaUPas*  Aceesa 

This  area  will  need  to  be  a  cooperativceffort  of  the 
public  arid  privata  sector  The  public  sector  wiH 
develop  the  data  bases  and  nuke  them  accessible. 
Likewise,  the  public  sector  will  provide  much  of  the 
weather,  market  and  other  pertinent,  timely  infornu* 
t  i  on  need  ed  for  daily  farm  production  and  marEctint 
decisions.  The  private  sector  will  provide  the  bulk  of 
the  access  to  this  information  as  th^ir  networking 
systems  are  developed  Und  made  avaiUble  on'  a 
commercial  basis.  If  pnvate  networks  tat  not  avail* 
ablc.public  capacity  for  such  networks  may  be  main- 
tained until  the  private  sector  et**blbhes  its  OMrp 
means  for  dissemination. 


IV.  Decision  Aid  k%^{rams  *v 
The  computer  can  be  the  sigmHcant  agricultural 
innovation  of  <he  1910s  only  if  the  management 
program  sofiwaie  can  be  developed  for  the  computer 
and  made  available  on  the  farm.  O&ly  then  can  we 
look  to  the^pouibility  of  an  era  of  manaftrrttm 
power  cnihcUrm  bythel^?Os.Clearly'thissectoris 
iothe  pubiie  domain— Land  Grant  univenittes  and 
(JSDAr-fromwbchthe  knowledgebase  of  scientific 
American»grieulture  now  emanates.  Through  copy- 
n|hts  tnd  franchises  of  one  kind  or.  another  the 
pnvate  sector,  in  cooperation  with  the  public  sector, 
will  market  these  programs,,  ^ 

V.  OfHce  Management 

Development  of  this  applications  area  will  be  the 
mult  ofefTortsinboth  the  pnvate  and  public  sectorv 
Computer  software  for  textprocessing.mailinf  lists 
apd  generalized  data  base  nunagement  systems  is 
availablefrom  the  pnvate  sect  or.  Those  applications, 
such  as  county  fair  premium  listings,  judginf  con- 
tests, program  planning  and  reponlng  will  necessar- 
ily be  dentoped  withm  the  Cooperative  Extension 
Service  (public  service). 

Software  PpUcy  Issues 

T.ie  extension,  research  and  teaching  components  of  our  ^ 
Land  Grant  universities  are  discussing  soAware  prMcy 
issues  in  depth  at  the  present  time.  **Adminlstrative  Poli- 
cies for  Cdmputer  Information  Systems"  has  been  de\•e^ 
oped  and  agreed  to  tn  principle  by  the  North  Central 
Direaors  of  Extension  and  Experiment  Stations  In 
March,  1982  (see  Appendix  Q. 

Issues  relevant  to  this  area  of  toAware  progrsmming 
included  in  the  document  a  re  as  follows: 

I.  "Increased  faculty  efforts  m  applied  research,  design, 
development.  Held  testin;;.  applications  and  evatua> 
tlon  of  eompUter  soAwr«re  components  arc  encour* 
a^ed  and  supported  b'  jdministrators  of  research, 
extension  and  resident  imtructioo  in  universities  of 
the  North  Central  Region. 
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ADVANTAGE 


Control  Data* 8  Agricultural  Community  Scrvicoa 
(Excerpts  from  Nov.  1983  promotional  material) 


ADVANTAGE 

•.•a  new  concept  to  hefp  the  fnmlV  tnrm 


B  0 


represents  a  new  concept  n 
bnngrig  educxjon  and 
mlbrrnxoi  10  the  dgncuitual 
•   M  conYrx/«y 

The  ADWIINGe  seivxes  can  he^ 
yoo  ngttnj^y- VMthcxil  4  $U)Stant«l  inoal 
rTvwmcnt  of  >a/ omc  and  money 

TlTOughycu  AC^l^^/WSE  deatetyou 
can     M  ac^ontage  of  curent  comptcef 
scMcei. 

And  >ai  can  do  «  on  >«/ (MD  Dme, 
at  you  (Mn  pace,  p^mg  only  for  wtvx 
you  need 

U/hat  about  the  rest  of  the  communty? 

AxACMVvflNGEsefviccsgrwvand 
dcw<op.>ouioca»  dealer  wlcontmueo 
open  new  doors  and  mate  iv3iiat)(e  ne^v 
cols  (o>ou  andyotr  brny 
-   A'tf>3u9h  you  ACWWGE  dealer  rs 
o/ft,Ting  onf/  agxufturai  services  ncAv 
Control  Dwa  andyou  cJeaJcf  are  com- 
miitcx}  (0  bevY}  a  oroad-tascd  njral 
tommLmtyrcsotrce. 

andd<M^op5.setvKesbene^Stto9youentre 
conmLniTyvMa  beaddedLmaryof  them 
j/aiW)ie  D  the  omw  erf  home  corrpotcrs. 
ADVIMVIACE  Control  DataTj 
Agrlcultunil  Cbmmun)^  Services 

Cathctrg.  SJoring  and  ctocminatjfig 
im^totoe  esscrt«l  10  agnciAual  sixcess. 
Control  d«a  vAOte  vMtfi  ©^xns  an  <w 
^ihe  v\oid  D  cjpand  Its  agnoAual  sciviccs. 
f  Phoniy  IS  givrn  JO  Khniques  consBttnt 
I  \MthhighproductionpcTacrc^iowciprtal 
I  rM?flnwn^decita«dconsuTpt)onof 

V-  vwy?eccaajeCcncjolDxaisccrmvttcd 
D  mcetjng  the  intoffnatjon  and  knoMedge 
needs  of  ttmets  l*eyou  n  an  aftofdabie 
afxJaaessjt)iewoy 


Xvo  types  of  setvices  are  berg  ofltfcd 
tyyotr  ACWWIV5E  dea»fT:  compute^ 
txned  education  programs  and  corrputcf- 
based  producDon  aicB.  A  thrd  computer  tied 
sm«ce- an  agciiti^  tixa  bose-vMA 
be^Koiaoiesoon 


Therff  even  a  flrundal  recordkeepfr^ 
scrvke  vvt>ere  the  books  ktep  up 
whhyou 

Ketprg  track  of  vvhcre  the  mon^  goes 
often  a  tong.  foAtratng,  com^from■ 

betirdjot)  ^ 
eotwnhthencw/gCHEK*'serv<e.  A 

you  don't  Ktv^  to  Icecp  ijp  w^i  the  IxxAi.  1 

ihebocAskccpupvMthyou  I 
IhngspcCMiyOesjgrwdcheOcbUiks.  I 

yousjfipf/idwxiiytheiypeofejipeniety  I 

cwxJrTg  the  proper  ejpcnsecategones  on  1 
the  prtpineed  check.  After  the  oicck  clears  I 
yaibyik.it^cnoeTtdnootheCDfnxier  J 
atyourACXmWjEdcaJetshp. 
.   The  computer  latotxcr  from  there. 

Vbo  nxc«ve  a  complete  fcpoa  morchV 
yotrfrwciai  SJiuatcn  that  leBsyou  how 
muchyou  spent  (this  month  and  >eaN> 
djtej  n  eachfey  arcaof  you  opc«on 

andfivTuV^w^QC^ 

The  sarrv  system  v\0f1cs  D  (tctxd  your 
ncome  ncw-thepnce  fece^«I^^henyou 
mjrvti  you  cops  a^or  IK«axk.  WWi 
goodL  more  tme^^  ntormatcn  from 
AgCHEK.  you  can  doa  nw  effcctwjob  of 
rwlung  manjgrmenidcosjons.  prcMrrig 
ocdit  docunCTtaoonand  piannrig  tor  taxci 
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PURPnSE:    TheUSOA  Extension  Service  has  developed  a  concept  known  as  AGRISOURCE 
which  is  a  solution  to  some  of  the  problems  created  by  the  current 
explosive  g'-owth  of  information  technology.    It  is  estimUed  thjt  there 
are  currently  more  th#n  1,700  computerized  dat*  bases  available  for 
public  use.  Each  of  these  data  bises  is  accessible  on  its  own  computer 
host  using  that  system's  protocol  md  ^ccess  language.    Research  has 
shown  that  it  is  impossible  for  most  users  to  be  literate  in  more  than 
SIX  or  seven  different  access  langmges  and  protocols.    The  problem  is 
obvious,  something  must  be  done  to  simplify  access  to  these  rapidly 
proliferating  electronic  information  resources.   AGRISOURCE  Is  «n 
interface  between  the  users  and  the  information  resources.    It  would, 
through  a  u»er  friendly  dialog,  determine  what  the  users'  information 
needs  are  in  terns  of  subject  matter  ^ind  kind  of  information  and  advise 
the  user  of  the  information  resources  v»hich  are  available.    When  the  user 
has  made  a  choice,  AGRISOURCE  would  make  direct  contact  with  the  host 
coiRputer  containing  the  information  resource,  rephrase  the  user*s  query 
into  the  language  required  by  the  host  computer  and  retrieve  the 
information  for  the  user.    The  user  would  need  to  know  only  the  protocol 
and  access  language  required  by  AGRISOURCE. 

The  concept  has  been  developed  on  a  limited  basis  for  the  Environmental 
Protection  Agency  in  a  system  called  Chemical  Substances  Information 
Network  (CSIN).    CSIN  provides  a  single  access  protocol  and  search 
language  for  several  data  bases  dealing  with  the  properties  of  chemical 
substances.   It  his  been  tested  and  proved  effective  over  a  period  of 
four  to  five  years.    The  technology  that  supports  CSIN  might  be  the 
starting  place  for  the  development  of  AGRISOURCE. 

SCO^E:      The  AGRISOURCE  concept  could  be  applied  throughout  USOA.    It  could  be 

useful  to  members  of  the  agricultural  coonunity  cvcr^vhere.  Its 

development  ought  to  be  not  only  Department-wide  but  carried  out  Jointly 
with  members  of  the  private  sector. 

TECHNICAL  CONSIDERATIONS:   The  AGRISOURCE  interface  would  be  a  hardware/software 
link  between  the  user  and  other  computer  supported  data  bases.  The  CSIN 
link  has  been  developed  by  Computer  Corporation  of  America.    There  are 
other  similar  efforts  taking  place  in  the  private  sector  at  this  time 
The  technological  proble."as  are  not  the  only  ones  to  solve.    Data  base 
vendors  maybe  reluctant  to  provide  access  to  copyrighted  material 
through  the  services  of  another  vendor.   New  kinds  of  arrangements  mu 
be  nade  for  billing  and  servicing  these  kinds  of  accounts. 

CONTACT:   Jerry  Paulsen  or  Tom  Tate 
Management  Systems 
PDEHS,  Extension  Service,  USDA 
SthFl.,  NAL  Bldg.,  Beltsville,  HO  20705 
301-344-3750 


MOTE:    The  private  GRASSROOTS  system  Is  based 
on  this  type  of  gateway  technology. 
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CATALOGING  AND  SHARING  EXTENSION  COMPUTER  PROGRAMS 

fhe  State  Extension  Services  make  use  of  miny  computer  programs  in  their 
educational  programs,  both  for  management  of  those  programs  and  as 
teaching  resources.   For  many  years,  the  Extension  Service  has 
periodically^  compiled  a  publication  describing  computer  programs 
currently  in  use.  The  most  recent  of  these  publications  was  produced 
last  year  by  the  University  of  Florida  and  contained  descriptions  of  over 
1,500  different  computer  programs.    With  the  advent  of  microcomputers 
there  has  been  a  rapid  proliferation  of  computer  programs  and  there  is  a 
need  to  make  information  about  them  readily  available  so  that  states  may 
take  advantage  of  each  others  development  work  and  share  these  products 
rather  than  create  new  versions  of  programs  already  in  existence.  An 
on-line  index  to  available  computer  programs  will  be  developed  jointly  by 
the  states  of  Florida  and  Virginia  using  the  resources  which  went  Into 
this  most  recent  publication  and  including  updated  information  about  new 
prograos  which  were  not  included  in  that  publication.   The  computer 
Managetncnt  Network  at  Virginia  Tech  University  will  provide  for  on-line 
storaw  of  the  information  about  the  programs,    mis  wtii  provide  thy 
XflpablMtv  to  sgarch  tor  computer  programs  by  ^supjeci,  computer  t^pe  or 
.proqrftTi  lanotiaqe  and  find  existing  programs  which  mav  bg  usgtui  ^na  ine 
source  from  which  thty  maj^  be  secured.   Additional  work  is  being  done 
experimentally  in  South  Carolina  and  Colorado  to  determine  whether  " 
feasible  to  store  entire  programs  on-line  and  down  load  them  from 
central  computer  to  a  micro  computer  where  they  can  be  run  without 
needing  to  continue  to  be  in  contact  with  the  central  computer. 


Ing  done 

sther  it  is  I 

From  a  I 

thout  I 


These  efforts  to  compile  unclassified  programs  are  a  first  step  in 
several  which  will  enable  the  Extension  Service  to  share  its  computer 
program  resources.   The  North  Central  Computer  Institute  at  the 
University  of  Wisconsin  is  currently  involved  in  the  development  of  / 
standards  for  programming  language,  conventions  and  documentation  which  | 
win  improve  the  transferability  of  programs  used  by  the  Extension  I 
Service.    The  development  and  adherence  to  these  standards  will  make  it 
relatively  easy  to  transfer  programs  from  one  state  to  another  and  from 
one  brand  of  micro  computer  to  another. 

CONTACT:     Charlotte  Travieso 

Staff  Leader/USDA/ES/PDEHS 

5th  Fl.  National  Agricultural  library 

Beltsville,  KD  20705 

301-344-3750 
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EXTENSION  SERVICE  COffUTER  NETWORKS 

PURPOSE:  Within  the  Extension  Ssrvice  the  effort  to  make  computer  technology  iwre 
accessible  to  stite  and  county  workers  his  been  expressed  in  several 
initiatives.  These  initiatives  hive  resulted  in  the  development  ind 
continuing  operition  of  severil  computer  networks.    Some  of  these  Include 
AGNET,  operated  by  the  University  of  Nebraska,  Computer  Han*genient 
Hetwrk  (CHH)  operated  by  Virginia  Tech,  TELPLAN  operated  by  Michigan 
State  university,  FACTS,  operated  by  Purdue  University  and  the  Minnesota 
Educational  Coinputing  Consortium  (HECC)  of  *<hich  the  Extension  Service  at 
the  University  cf  Minnesota  is  a  rjcmber.   These  networks  operate 
primarily  for  the  purpose  of  providing  computer  programs  which  are  used 
in  Extension's  educational  programs.   Programs  related  to  the  operation 
of  an  agricultural  enterprise  predominate,  but  these  networks  also 
provide  programs  which  are  used  in  Home  Economics,  and  4-H  Youth 
educational  activities.   AGNET,  OHM,  and  TELPLAN,  are  networks  »Aich 
provide  access  to  a  central  computer  on  which  many  programs  are  stored. 
MtCC  provides  access  to  a  variety  of  computer  resources  and  FACTS 
provides  a  network  of  programmable  terminals,  one  In  each  Indiana  County 
Extension  office,  viihich  have  stand-alone  processing  capability  as  well  as 
access  to  a  large  central  computer.  Michigan  State  University  has  linked 
TELPLAN  and  other  computer  resources  Into  a  u^er  friendly  Kcessible 
network  of  services  called  COHNET. 

SCOPE:      CHN  and  AGNET  have  the  potential  to  be  available  to  all  stotes.  Although 
they  were  developed  originally  for  use  by  Extension  Service  and  other 
University  users,  they  are  used  by  farmers  and  agribusiness  people  as 
well.    FACTS  and  TELPLAN  are  priraarily  in-state  networks  uVed  by  the 
Extension  Service  within  Indiana  and  Michigan  and  HECC  is  a  network  used 
by  several  educational  organizations  In  Minnesota. 

TECHNICAL  CcSCRIPTION:   These  networks  use  a  variety  of  central  computers 

accessible  through  telephotie  linkage  to  local  dialup  terminals.  They  may 
be  accessible  by  dumb  terminals,  progrannablc  termi..als,  microcomputers, 
or  remote  Job  entry  devices.  The  FAas  network  uses  a  specific  brand  of 
prograimiable  terminal  in  the  county  Extension  office  which  has  the 
capability  to  run  small  programs  locally  or  to  dialup  to  the  main  frame 
computer  on  the  Purdue  University  Campus  to  access  large  programs  or 
large  data  bases. 

The  rapid  growth  of  the  microcomputer  has  presented  ntu  challenges  to  the 
managers  of  these  networks.   Efforts  are  under  w2y  to  develop  the 
capability  to  store  microcomputer  programs  on  a  large  main  frame 
computer.  They  can  be  transferred  to  a  microcomputer  with  communications 
capability  which  then  will  sever  the  communications  link  and  run  the 
program  as  a  stand  alone  device.   This  process  of  downloading  has  the 
potential  for  providing  linkages  between  networks.    For  example  a  single 
access  point  in  a  state  could  retrieve  information  frcxn  a  main  frame 
tomputer  in  a  national  network,  store  it,  then  download  that  information 
'to  county  microcomputers  for  further  processing  or  utilization.  . 


CONTACT:   Buel  Lanpher 

Farm  Management,  Agricultural  Programs 

Extension  Service,  USDA 

Room  5505-South  Bldg.,  Washington  DC  20250 

202-447-7165 
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PURPOSE: 


SCOPE: 


The  Co  pcrative  Extension  Service  offices  are  taking  the  lead  to  work 
with  experiment  Station  Directors  «nd  University  Adn^inistrators  in  the 
cstabl i shaken t  of  Regional  Computer  Institutes.   The  purpose  of  these 
Institutes  is  to  provide  a  center  for  education,  researcS,  exploration 
and  coordination  of  activities  related  to  the  use  of  computers  in 
educational  and  research  programs.   There  will  be  provisions  for  seminars 
and  workshops,  as  well  as  for  short  term  assignments  to  the  Institutes. 
By  acting  as  a  focal  point  for  the  rsgion,  the  centers  will  also  gather 
and  disseminate  infornatlon  about  the  state  of  the  art  In  computer 
applications.  . 

The  North  Central  Conjputer  Institute  has  been  in  operation  at  the 
University  of  Wisconsin  f(  •  more  than  a  year.  The  center  has  nusnerous 
projects  under  way  including  one  to  develop  standards  for  docutnentation 
and  programming  languages,  especially  for  microcomputer  programs,  In 
order  to  improve  the  portability  of  these  programs.   Or.  John  Schmidt  is 
the  Director  of  the  North  Central  Computer  Institute. 

The  Northeastern  region  is  currently  conducting  a  feasibilty  study  to 
determine  how  a  computer  institute  would  operate  In  the  Northeast  region, 
what  functions  it  should  perform,  and  how  best,  to  establish  it.  The 
Southern  region  is  conducting  an  exploratory  meeting  later  this  winter 
with  representatives  from  ECOP,  ESCOP  and  RICOP  to  make  similar 
deter.T.i nations  for  the  Southern  region.  An  active  committee  for  the 
Western  region  has  held  its  first  meeting  to  discuss  a  Western  Regional 
Computer  Institute  and  is  currently  beginning  exploratory  activities  for 
that  region. 

DESCRIPTION.    Ini^licit  in  the  development  of  t^ese  Regional  Computer 
Institutes  Is  the  plan  that  they  will  work  cooperatively  with  each  other 
to  share  the  results  of  their  efforts  on  a  national  basis. 

Charlotte  Travieso 

Staff  Leader,  Management  Systems 

USOA/ES/POEMS 

5th  Fl.  NAL  Bldg.,  Beltsville,  KO  20705 
30I-344-375O 
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HIGHER  EDUCATION 


I.      Draft  Charter  Language 

The  February  hearing  provided  an  excellent  overview  of 
higher  education  needs,  vmile  quantity  of  graduates  in  many 
fields  was  recognized  as  a  problem,  many  witnesses  expressed 
great  concern  about  quality. 

The  fellowship  grants  program  will  slowly  begin  to  augment 
the  supply  of  high  quality  graduates  in  certain  disciplines.  The 
program  will  attract  high  quality  students  to  already  strong 
schools.  If  maintained  at  the  $5  million  level,  the  program  will 
only  fund  one  group  of  about  300  Ph.D.  graduates  every  three 
years.  Although  this  is  inadequate,  valuable  experience  will  be 
gained  in  operating  this  type  of  program. 

By  strengtliening  curricula  and  faculty  nationwide,  improve- 
ments in  quality  of  graduates  would  be  more  widespread  and  high 
quality  applicants  would  be  attracted  in  greater  numbers. 
Current  efforts  in  this  area  need  to  be  strengthened,  ways  must 
be  found  to  encourage  greater  industry  participation.  Strength- 
ening grants  awarded  on  a  competitive  basis  may  be  necessary  to 
ensure  broad  participation  in  these  efforts. 

The  USD  A  1980  supply /demand  study  was  an  important  attempt 
to  project  needs  in  a  very  complex  area.  A  fully  developed  Food 
and  Agricultural  Education  Information  System  (FAGIS)  would 
provide  a  more  current  outlook  and  serve  as  a  useful  national  and 
state  planning  tool. 

Issues.  How  should  Title  XIV  be  amended  to  encourage  state 
or  private  matching  of  higher  education  grants?  What  more  can 
USDA  do  even  without  special  appropriations  to  disseminate  the 
results  of  curricula  and  faculty  development  efforts?  What  are 
USDA's  plans  for  completing  and  making  available  on-line  a 
comprehensive  faeis  system? 

II •    Additional  Background 

Congress  provided  $5  million  for  a  new  competitive  graduate 
fellowship  grant  program  in  FY  1984.  This  program  was  authorized 
in  Title  XIV  in  1977.  The  $5  million  is  enough  to  fund  approxi- 
mately 300  graduate  students  for  one  year  of  study  at  about  30 
institutions.  USDA  plans  to  provide  a  block  of  funds  to  a 
college  with  an  excellent  plan  to  develop  high  quality  graduates. 
The  college  would  then  award  the  funds  to  a  limited  number  of  new 
students.  The  Ph.D.  stipend  is  set  at  $15,000  annually  peF 
doctoral  student.  In  FY  1984,  USDA  will  only  consider  proposals 
in  the  projected  shortage  areas  of  biotechnology,  human  nutri- 
tion, agricultural  engineering,  and  marketing.  Only  10%  of  the 
funds  will  be  reserved  for  Masters  degrees.     This  will  limit  the 
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participat ion  o£  1890  ^nd  non-Land  Grant  (AASCARR)  public 
schools,  which  generally  do  not  offer  doctoral  degrees. 

USD^  has  never  requested  fellowship  grant  funding  in  a 
budget.  The  Administration  policy  is  that  funds  should  not  be 
used  to  atitract  students  to  particular  disciplines,  since  future 
needs  are  uncertain.  This  policy  is  unlikely  to  change.  Admin- 
istration resistance  may  keep  this  program  from  growing  to  a 
significant  size. 

USDA  might  be  more  successful  in  requesting  funds  for 
strengthening  grants,  which  are  also  authorized  in  Title  XIV. 
These  Can  Be  awarded  to  schools  for  curriculum  strengthening, 
faculty  development,  and  equipment.  If  strengthening  grants  were 
coupled  witt  competitive  research  grants,  high  quality  students 
might  be  attracted  to  the  improved  graduate  programs  with  re- 
search assistant  stipends.  The  Administration  position  on 
strengthening  grants  is  unknown. 

Many  witnesses  at  the  February  hearing  placed  primary 
emphasis  on  improving  the  quality  of  graduates  by  upgrading 
curricula  and  retraining  faculty.  Dr.  King  noted  that  Cornell 
has  been  able  to  select  600  Ag  College  freshmen  out  of  almost 
30OO  applicants  in  recent  years.  This  indicates  that  Ag  Colleges 
with  innovative,  high  quality  programs  can  avoid  the  general 
trend  of  declining  enrollment  at  Land  Grant  Colleges  of  Agricul- 
ture  (-  22%  since  1978) . 

USDA  has  convened  a  Curriculum  Evaluation  Task  Force  to 
determine  critical  curriculum  needs.  Development  work  on  model 
curricula  is  now  underway  with  modest  funding,  including  industry 
and  USDA  support.  Dr.  King  recommended  that  USDA  strengthening 
grants  be  funded  to  ensure  full  development  and  dissemination  of 
theso  model  courses* 

The  non-Land  Grant  public  schools  (AASCARR)  will  not  be 
helped  much  by  competitive  fellowship  grants  or  competitive 
research  grants.  Although  these  schools  graduate  40%  of  agricul- 
tural undergrads  and  one-third  of  the  Masters,  they  generally  do 
not  offer  doctoral  degrees  and  lack  research  programs*  Strength- 
ening grants  would  be  more  accessible  to  them.  The  strength  of 
the  AASCARR  institutions  is  critical  since  their  graduates  are 
frequently  hired  as  Extension  agents  and  Vo  Ag  teachers.  These 
occupations  are  having  trouble  competing  for  graduates  with 
higher  degrees  from  more  prestigious  institutions,  because  of  low 
salary  levels. 

The  1980  USDA  supply /demand  study  only  projected  agricul- 
tural higher  education  graduate  needs  through  1985.  It  was  based 
on  mid-1970* s  graduate  and  labor  force  trends.  The  on-line  FAEIS 
system  now  being  developed  at.  Texas  A&M  with  USDA  support  will 
update  these  projections.  It  will  also  show  projected  faculty 
retirements  by  discipline  and  by  state.  For  the  first  time, 
there  will  be  a  data  base  on  research  funds  available  to  graduate 
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students.  This  will  make  it  easier  to  substantiate  the  impor- 
tance of  research  funds  for  meeting  national  education  needs. 
The  next  steps  in  completing  the  FAEIS  system  are:  (1)  obtaining 
data  from  the  remaining  significant  Land  Grant  schools  that  have 
not  yet  responded;  (2)  entering  personnel  data  from  ARS, 
Cooperative  Extension  and  industry;  (3)  projecting  future  demand 
for  agricultural  graduates  in  academia,  industry,  ARS  and 
extension;  and  (4)  developing  the  software  needed  to  tie  the 
whole  system  together  and  generate  the  desired  reports.  This  is 
the  most  ambitious  » ttempt  to  project  supply  and  demand  for 
graduates  in  any  scientific  area.  Even  so,  the  projected  demand 
for  agricultural  graduates  in  many  fields  will  be  based  on  expert 
opinion. 

The  American  Council  on  Education  (ACE)  recently  completed  a 
survey  for  NSF  of  plant  biology  faculty  and  students  at  210  major 
research  universities.  This  will  be  a  good  measure  of  the 
nation 'p  plant  biotechnology  capability,  both  within  and  outside 
the  Land  Grant  Colleges  of  Agriculture.  NSF  will  report  on  the 
findings  from  this  study  at  the  hearings.  It  will  be  useful  to 
see  i^  the  NSF  study  agrees  that  plant  biotechnology  disciplines 
are  a  substantial  graduate  shortage  area. 

Additional  background  material  follows. 
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AGRICULTURAL  RESEARCH  SERVICE 
Long-Range  p"*an 


I.  Draft  Charter  Language* 

ARS  released  its  long  range  plan  in  February  1983.  The 
planning  effort  was  in  response  to  widespread  concern  about  the 
lack  of  long  range  planning  in  the  system.  By  assuming  no  real 
funding  growth,  ARS  was  forced  to  accommodate  change  by  proposing 
reductions  in  a  number  of  ongoing  programs.  Some  were  controver- 
sial. ARS  made  It  clear  that  the  plan  could  be  modified  in 
response  to  public  comments  and  changed  conditions.  FY  1984 
management  changes  and  FY  1985  budget  requests  have  given  ARS  an 
opportunity  to  make  or  propose  incremental  changes. 

Several  witnesses  at  the  hearing  last  June  emphasized  the 
need  for  ARS   to  acquire  more  economic  expertise  to  assist  in 
research  planning  and  on  integrated  systems  teems-    ARS  currently 
lacks  this  expertise  in-house  and  the  Economic  Research  Service 
'^has  been  unable  to  fill  this  gap. 

r;;"  ARS  issued  its  Technology  Transfer  Plan  in  March.  The  plan 
lays  out  eight  mechanisms  to  improve  the  transfer  of  new  tech- 
nology. New  linkages  to  Extension  on  a  nationwide  computer 
net-work  are  included.  This  plan  and  the  ongoing  USDA  study  under 
contract  with  the  Pennsylvania  State  University  may  help  guide 
technology  transfer  efforts  throughout  the  system. 

Issues*  Have  there  been  major  changes  in  the  ARS  plan?  Is 
ARS  able  to  move  in  new  directions  by  exercising  normal  manage- 
ment discretion  as  projects  are  concluded  or  staff  retixe?  Do 
the  Needs  Assessment  findings  corroborate  ARS  priorities?  How 
will  ARS  acquire  the  eccrxomic  expertise  needed  for  planning  and 
integrated  systems  research**  What  elements  of  the  Technology 
Transfer  Plan  and  findings  from  the  ongoing  USDA  technology 
transfer  study  might  improve  the  total  system's  efforts? 

II.  Additional  Background 

The  ARS  Six-Year  Implementation  plan  proposed  major  shiftn 
in  research  programs,  based  on  long  range  needs  expressed  in  thtj 
ARS  Program  Plan  and  no  real  growth  in  research  funding.  Some  of 
the  major  changes  proposed  were: 

(1)  reduce  Plant  Production  and  Protection  research  by  18%, 

(2)  increase  Human  Nutrition  research  by  50%  at  the  expense 
of  other  research  areas, 

(3)  increase  basic  research  in  every  area  at  the  expense  of 
applied  research. 
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(4)  increase  integrated  systems  research  to  consider  a  wide 
spectrum  of  interactive  variables  and  constraints.  ARS 
should  be  especially  capable  of  organizing  multidisci- 
plinary  teams, 

(5)  terminate  most  small  farm,  organic  farming,  and  energy 
research, 

(6)  greatly  reduce  some  commodity  research  (e.g.  cotton) 
because  of  an  r.dcquate  state  effort  or  a  lower  national 
priority  than  other  research. 

Concerned  parties  knew  that  the  staffing  and  funding  shifts 
needed  to  implement  the  plan  between  1984  and  1990  would  be 
significant.  But  the  plan  was  not  detailed  enough  to  determine 
exactly  which  locations  and  proiects  would  be  affected.  AHS 
planned  to  announce  these  detailed  shifts  annually.  Interested 
groups  were  also  confused  by  the  new  research  cateaorizations. 
which  were  first  made  public  in  the  Six-Year  Plan.  T  ^.s  made  the 
changes  difficult  to  compare  with  previous  bases. 

Normally,  about  20%  ($90  million^  of  ARS  projects*  are 
completed  each  year.  This  presents  a  slcnificant  opportunity  for 
annual  redirections,  although  existing  staff  expertise  and 
community  ties  often  make  major  shifts  difficult.  Even  so,  in  FY 
1983,  prior  and  unrelated  to  the  Six-Year  Plan,  ARS  was  able  to 
redirect  $17  million,  mostly  involving  funding  shifts  between 
labs.    Congress  was  informally  consulted. 

The  Six-Year  Plan  was  subsequently  released  in  February 
1983.  In  the  FY  1984  House  Appropriations  Committee  report,  the 
Committee  wrote  that  it  did  "not  expect  the  Department  to  imple- 
ment the  Six- Year  Plan  until  research  results  are  demonstrated" 
and  directed  the  Committee  Investigative  staff  to  review  all  ARS 
programs  and  activities. 

As  a  result,  ARS  only  proposed  redirecting  $10.7  million  in 
FY  1984  "  the  first  year  of  the  Six-Year  Plan.  Unlike  the 
previous  year,  not  a  single  redirection  involved  transfer  of 
funds  between  labs.  ARS  made  the  changes  after  informally 
consulting  with  the  Congress.  Most  of  the  changes  were  the  kind 
of  limited  redirections  that  ARS  has  traditionally  made  without 
advising  the  Congress. 

There  were  shifts  to  more  basic  and  integrated  systeui 
research.  However,  substantial  shifts  between  major  programs  a^e 
not  occurring  at  this  time.  For  example,  the  FV  1985  budget  did 
not  deemphasize  Plant  Production  and  Protection  research,  despite 
the  major  cut  proposed  for  this  area  in  the  Six-Year  Plan.  In 
fac*;  ,a  proportionate  share  of  the  increases  went  to  this  area 
(ref.  attached  list).  The  only  major  area  without  a  program 
increase  was  Human  Nutrition  research  -  a  high  priority  in  the 
Six-Year    Plan*I      One    increase    request    specifically  mentioned 
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organic  farming  research  as  ohe  part  of  expanded  research  on  soil 
fertility. 

This  hesitation  to  rapidly  implement  the  Six-Year  Plan  is 
understandable  considering  the  Congressional  concern.  However, 
ARS'  ability  to  manage  research  and  conduct  meaningful  long-range 
planning  is  in  jeopardy.  ARS  will  be  unable  to  attract  the  best 
young  scientists  if  it  has  a  reputation  for  lacking  a  long  range 
mission  and  strong  management.  Proposed  redirections  for  FY 
1985,  the  second  year  of  the  plan,  will  be  a  good  indication  of 
ARS'  ability  to  implement  the  plan. 

A  number  of  witnesses  at  the  June  research  hearing  last  year 
were  critical  of  the  lack  of  economic  analysis  in  ARS  research 
planning.  Several  excerpts  from  the  hearing  on  this  subject  are 
attached.  Broad  program  priorities  (e.g.  increasing  basic  and 
decreasing  applied  research)  must  continue  to  be  based  on  scien- 
tific consensus.  However,  economists  would  help  direct  ARS 
efforts  at  the  research  project  level  by  considering  potential 
economic  return.  Non-economic  impacts  (e.g.  reduced  pollution) 
would  still  have  to  be  factored  in  by  ARS  managers. 

ARS  will  also  need  economic  expertise  as  part  of  the  inte- 
grated systems  research  emphasis.  To  develop  integrated  farm 
systems  recom-itiendations,  ARS  will  need  to  identify  the  interrela- 
tionshxps  of  variable  production  costs  and  estimated  yields  for 
various  combinations  of  inputs  and  management  techniques.  The 
impact  of  new  technologies  would  then  be  more  apparent.  These 
types  of  economic  trade-offs  will  be  more  and  more  influential  in 
the  adoption  process,  because  of  the  large  scale  of  many  farms, 
the  costliness  of  mistakes,  and  the  high  cost  of  capital  for 
investment  in  new  technologies. 

Dr.  Terry  Kinney  announced  in  the  ARS  Program  Plan  that  he 
would  **operate  ARS  as  a  managed  activity,  coordinated  by  plan." 
Accordingly,  ARS  developed  a  Technology  Transfer  Plan  (March 
1984)  .  This  plan  lists  eight  ways  in  which  ARS  will  transfer 
research  findings.  Transfer  mechanisms  of  recent  vintage 
include: 

(1)  Reporting  relevant  ARS  research  findings  on  a  special 
file  nn  Extension's  Accountability  and  Evaluation 
System,  Extension  specialists  nationwide  can  search  the 
file  with  key  words  to  find  useful  new  information  and 
ARS  scientific  contacts  for  their  areas  of  interest. 
The  system  will  become  interactive  next  year  when  State 
Extension  staff  can  begin  notifying  ARS  of  research 
needs. 

(2)  Abstracts  of  research  manuscripts  will  be  sent  to  the 
ARS  Office  of  Research  and  Technology  Applications 
(ORTA)  before  the  articles  are  printed.  ORTA  can 
immediately  inform  interested  users,  including 
Extension    through    the    nationwide    system  described 
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previously.  Users  may  contact  the  ARS  scientist  for 
more  information.  This  should  lead  to  faster  and  more 
efficient  dissemination  of  ARS  research  findings.  The 
traditional  channel  of  publishing  more  than  3000 
journal  articles  each  year  will  continue  to  be 
utilized. 


These  improved  transfer  mechanisms  might  be  equally  useful 
for  state  researchers.  Ultimately,  state  and  Federal  research 
abstracts  could  go  on  a  special  data  base  for  on-line  access  by 
other  scientists  or  interested  users.  This  would  be  broader  than 
the  ARS  research  file  on  the  Extension  AtE  s>stem»  which  only 
reports  on  research  of  interest  to  Extension.  Such  an  on-line 
system  for  reporting  research  findings  might  be  a  year  faster 
than  v»aiting  for  the  research  updates  on  the  Current  Research 
Information  System  (CRIS) . 

The  Technology  Transfer  Study  being  conducted  by  Dr.  Irwin 
Feller  at  Pennsylvania  state  University  is  still  in  progress. 
Preliminary  findings  will  not  be  directly  useful  in  resolving  the 
issues  outlined  in  the  charter.  As  a  result,  there  will  not  be  a 
witness  to  address  this  study. 

The  following  pages  contain  additional  background  rtaterial. 
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Economic  Analysis  Needs  (Ars/BRS) 

Dr.  Vernon  Ruttan  (Univ.  of  Minnesota) 
Dr.  Theodore  Hullar     (Cornell  Univ.) 

Research  Hearings  June  28,  1983  (excerpts) 

Dr.  Riittah:  « 

mentioned  as  &n  mre«  of  collaboration  at  the  WillUmsburg  Summit 
'tfhere  other  areas  of  acicnco  were  disctissed.  , 

Eighth,  Vm  ditturbed  by  th^  decline  of  economic  research  capic- 
itv  at  the  U.S.  Department  of  Agriculture.  The  analytical  capacity 
of  the  Agricultural  Rcacarch  Service  has  U\tn  eroding  aince  the 
mid-1960*t.  If  thii  erosion  if  not  reversed,  the  Secretary  will  looe  hii 
capacitv  for  program  design  and  analysii; 

The  Agriculture  Research  Service  is  one  of^  few  m^or  agricul- 
tural research  services  to  have  no  economic  or  other  social  science 
capacity,  no  capacity  for  in*houso  technology  aiseument  as  a  tool 
in  research  planning,  and  the  EBS  has  no  capacity  to  service  ARS. 

319 

Mr.  VoLKMER.  Mr.  Chairman.  Ym  sorry.  I  wasn't  able  to  be  here 
for  *ht  full  hearing  and  all  the  testimony,  but  what  I  would  maybe 
like  to  ask  if  there's  any  way  that  they  can  see  that  we  in  the  Con* 
grcss  can  improve  in  any  way  the  relationship  between  the  Federal 
level  and  you  on  the  State  level  in  the  research  program.  Anyone? 

Mr.  Hullar.  I  think  one  thing  that  could  be  done,  particularly^  at 
this  moment  in  time,  is  to  encourage  and  possibly  do  something 
even  more  firmer  than  that,  encourage  the  ARS  and  the  ERS  to 
collaborate  and  cooperate  far  more  than  tliey're  pres->ntly  aoJ"?- 

Dr.  Ruttan  commented  about  there  being  no  economists  at  ARS.'*'^ 
That's  true.  I  think  they're  now  in  the  process  of  hiring  their  first 
one,  yet  they're  progosing  an  objective  o,  and  their  6-year  plan  is  a 
systems  analysis,  an  increase  of  $10  million.  I  guess  thati  to  be 
economics.  Where  are  they  going  to  get  that?  My  sense  is  that  the 
only  way  to  get  thht  fast,  to  do  what  thev  want  to  do,  and  to  cap- 
ture aome  additional  diverse  brainpower  besides,  is  to  significantly 
increase  their  cooperative  agreements  with  certain  universities  to 
capture  that  ,  , 

The  snme  thing  would  be  true  with  ERS.  So  I  think  there  a  a  real 
possibility  there.  It  would  also  help  open  up  that  system.  It  s  ad» 
vancing  in  age,  people  aren't  moving  mto  it,  it'a  been  mentioned. 
They  av  want  to  have  sabbatics,  retraining  and  so  on.  There  s 
some  roaf  ooportunities  there. 

That  coul  J  come  from  the  assistant  secretary. 

Mr.  Brown.  Thank  you  very  much.  Yes,  Dr.  Ruttan? 

Mr.  KuTTAN.  I  think  those  are  both  good  points,  and  progress  can 
be  made  along  that  line.  My  own  experience,  however,  working  at 
the  international  institutes— I've  worked  at  International  Rice  Re- 
search Institute  during  its  early  years— is  you  can't  collaborate^ 
unless  you  have  some  capicity,  and  it's  going  to  take  some  capac- 
ity, some  economics  capacity,  within  ARS  working  at  the  level,  say, 
of  the  Mcul  Animal  Research  Laboratory,  th*»  individual  laborato- 
ries, where  you  develop  that— where  the  economist  develops  suffi* 
cient  knowledge  cf  the  technology,  and  it'a  coing  to  require  some 
careiul  thought  about  how  you  create  viable  economic  units,  so 
that  you  donl  just  put  the  people  out  there  and  let  them  stagnate. 

320 

With  that,  if  you  begin  to  hn\  e  that,  then  you  will  be  able  to  get 
more  effective  collaboration  from  ERS  or  from  the  univcrsiUet. 
ERS  itself  aimply  doesn't  have  the  manpower  any  more. 

Mr.  Hullar.  And  what^they  have  they're  taking  back. 

c 
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Dr.  William  Marshall  Users  Advisory  Board 

Research  Hearings       June  29,   1983  (excerpts) 


521 

Mr.  Marshall.  Let's  call  it  fundamenUl  and  maybe  not  get  into 
trouble. 

Mr.  RoBCTTS.  I  admire  the  way  yowv  fish  gets  off  the  hook.  I  have 
no  further  questions^  Mr.  Chairman. 

Mr.  Brown.  Thank  you  very  much»  Mr.  Roberts.  Your  questions 
have  been  excellent. 

Dr.  MarshalU  you  or.d  Mr.  Hatch  have  both  commented  on  the 
need  for  improveij  analysis  of  marketing  and  trade  barrier  types  of 
problems  I  cuesa  the  two  are  closely  related.  We  have  had  previous^^i^ 
testimony  that  indicates  that  in  the  Agricultural  Research  Service  1 
ther^  is  some  .weakness  in  the  economic  analysis*  marketing  analy-  I 
sis  and»  of  course,  this  is  of  fundamental  importance  to  maintain-  1 
ing  a  profitable  agency. 

Would  it  be  your  view  that  we  ought  to  give  a  higher  priority  to 
this  kind  of  effort  than  we  have  been  doing,  recognizing  that  it 
poses  some  political  problems  in  itself  when  you  get  involved  in 
that  kind  of  analysis?  <«• 
Mr.  Marshall.  Yes»  sir»  I  would.  I  think  there  are  several  things 
that  can  be  done.  One  is  that  the  Uiiers  Advisory  Board  recom- 
mended that  some  personnel  be  temporarily  transferred  from  the 
Agricultural  Research  Service  and  vice  versa  so  that  we  could  get 
two  heads  looking  at  the  problem  of  production  and  export.  This, 
we  felt,  would  help  the  ERS  make  better  projections. 

I  think  that»  seconds  the  concept  of  moving  the  ERS  people  back 
into  Washington  from  the  field,  if  I  understand  that  proposal, 
strikes  us  as  perhaps  a  move  in  the  wrong  direction,  and  rather 
than  increase  the  staff  of  people  here  in  Washington  to  handle 
these  problems,  they  are  better,  I  think  they  can  do  a  better  job  out 
in  the  field  when  they  are  closer  to  the  problems. 

For  example,  we  have  been  attempting  to  get  data,  which  in  in- 
dustry we  call  sensitivity  analysis,  on  the  production  of  agriculture 
to  find— Congress  requests  yearly  that  the  cost  for  the  production 
of  each  mr\jor  crop  be  identified,  and  there  is  something  like  10 
variables  costs  and  a  total  of  maybe  15  costs  within  rach  economic 
crop  on  a  bushel  basis.  ♦ 
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\Vhst  has  not  been  done  is  determine  the  sensitivity  of  all  those 
variable  rests  with  the  cost  of  production.  If  fertilizer  costs  go  up.  I 
the  incremental  gain  on  yield  from  a  financial  standpoint  must  be  J 
less  than  what  it  was  before.  ,  ^ 

To  the  best  of  my  knowledge,  we  don't  have  that  kind  of  datn, 
and  I  think  with  the  growth  of  minicomputers,  particularly  in  the 
hands  of  farmers,  that  a  farmer  could  have  some  nexibili'.y  in  how- 
he  wants  to  manage  each  year.  If  he  wants  to  loo^  nt  l.'V-.voar 
weather  data  and  make  certain  assumptions  and  say  *'This  year  i 
am  not  going  to  go  for  maximum  yield,  I  am  going  t(»  go  for  niiixi- 
mum  profiU  and  reduce  yield  by  a  little  bit.  assuming  th.it  (he 
weather  will  be  kind  to  me,"  he  should  be  allowed  that  ncxibilitv, 
whereas  now  I  believe  the  situation  is  they  simply  push  for  mnxi« 
mum  yield  under  the  best  weather  i.\>rtuitlons 

So  I  think  in  those  three  areas,  the  export*  and  the  manpower  in 
the  field,  and  helping  the  farmer  manage  from  a  flexible  stand* 
point  his  operation,  I  think  are  three  areas  that  need  to  be  pushed 
tn  economics. 
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ARS  FY  1985  BUDGET  CHANGES 

SUKHARY  OF  INCREASES  AND  DECREASES 

(On  basis  of  appropriation) 

1984  Program  1985 

Items  of  Change  Estimated       Changes  Estimated 

Determine  genetic  variation  In  bio- 
chemical, physiological,  and 

behavioral  traits  of  animals   $  600,000        t$400,000  $1,000,000 

Methods  for  diagnosing  livestock 
diseases  In  support  of  action 

programs   600.000         4200^000  800,000 

Improve  genetic  resistance  of 

animals  to  diseases  and  parasites.  -  -            ^^400, 000  400,000 

Interdisciplinary  experlnents  on 

Integrated  agricultural  systems...  1,900.000         ^00,000  2,500,000 

Genetic  engineering  for  raodifying 

germplasm  of  pilots   2,840.000          ^600, 000  3,440,000 

Plant  protection  re<^earch  In  support 

of  APHIS  quarantine  programs ......  9,624.000         '»600,000  10,224,000 

Research  on  beneficial  Insects   3,171,000         -^400, 000  3,571,000 

Methods  for  maintaining  ind 


nq  in( 

Improving  soil  fertility   9,758,000         ^550, 000  10,308,000 

Research  on  soil  erosion  In  support 
of  SCS   3,108,000  4450,000  3,558,000 

Identify  the  biological  and  bio- 
chemical mechanisms  that  affect 
properties  of  agricultural 

materials   4,000,000         +900,000  4,900,000 

Research  to  control  postharvest 
losses  and  product  quality  to 

enhance  exports   2,906,000        +800,000  3,706,000 

Higher  education  -  1890  Colleges 
and  Tuskegee  Education  grants   -  -         +2,000,000  2,000,WO 

Hiq^tr  education  -  Horrill-NeUon 
(Permanent  Appropriation)   2,800,000      -2,800,000  -  - 

Higher  education  fellowship  grants..     5,000,000      -5,000,000  -  - 

All  other   428,451,400      +8, 181,600a/  436.633.000 

Total  Available   474,758,400      +8,281,600  483.D4O.00O 

Proposed  increase  of  $9,057,600  for  annualized  and  absorbed  p^y 
increases  effective  in  FY  1984,  but  which  are  necessary  to  carry  out  the 
programs  proposed  for  FY  1985,'  and  a  decrease  of  $876,000  for  Improved 
efficiencies  In  adulnistrative  support  activities  and  a  phased  reduction  of 
positions  In  grades  GS/GH  11-15. 
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Before  decldlons  wert  mide  on  tht  retllocttlon  of  funda  «s»ong 
Objective!  of  tht  ARS  prosrMi  tht  followlog  ftctort  were 
conilderad: 


CO 

c 

E  ^ 

E  ^  S 

Js  ^ 
CO  ' 
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0    Production  by  U.S.  ttriculture  exceeds  current  domett ic 
needt. 

0    The  United  Stttet  it  ftcint  «n  indefinite  period  of 
furplutet  of  Dtjor  t^riculturtl  cocnoditiet. 

0    U.S.  a^riculturtl  productt  tre  lotin^  coapetitivenett 
in  world  ntrkett. 

0   New  productt  tre  needed  for  Anerictn  ftm  cocaoditiei  to 
■ore  tuccettfully  coapete  in  world  atrkett. 

0    Lover  production  cottt  tre  needed  for  American  ftrm 
products . 

0    The  U.S.  ntturtl  retource  btie  it  declininf. 

0    Incretied  eaphttit  it  needed  on  btsic  tcience  in  agricul- 
ture to  replenith  the  dwindling  ttore  of  bttic  knowledge. 

0    More  ARS  eaphtcit  it  needed  on  fundnenttl  tnd  tppl  ied 
Tetetrch  to  incrette  efficiency  of  production. 

0    Intesrttive  lyttens  reietrch  it  needed  to  inprove  the 
efficiency  of  U.S.  tgriculture. 

0    Inproved  huacn  nutrition  it  t  nttiontl  priority. 

On  the  btiit  of  thete  ftctort i  ARS  will  tpprecitbly  incrette 
itt  eaphtiii  on  coistaodity  convertion  tnd  delivery  tnd  huatn 
nutrition  reietrch  tnd  aodetcly  incrette  itt  eaphatit  on  toil 
tnd  wtter  contervttion  tnd  integrttive  tyttent  retetrch.  With- 
out incretted  funding,  ARS  autt  ctrcfully  retllocate  funds  to 
tupport  cttentitl  increttet  tt  the  expense  of  tone  trect  of 
retetrch  on  plant  tnd  tnintl  production.    Fundtaenttl  produc- 
tivity retetrch  continues  to  be  t  nttiontl  priority.  However, 
significtnt  portions  of  the  convent  iontl,  tpplied,  tnd  develop 
nenttl  re;^etrch  componentt  of  the  ARS  program  autt  be  atsgaed 
by  other  tectort  of  the  full  tgriculturtl  retetrch  tysten  thtt 
tre  ctptble  of  shtring  the  retponsibilitiet  for  carrying  out 
thtt  resetrch.    Uithin  the  ARS  productivity  retetrch  prograat 
th/it  %ill  be  continued,  long-tern  fundtaenttl  studies  will  be 
eaphtsized  to  generate  the  bttic  knowledge  tnd. technology  for 
tolving  ntjor  probleos  in  the  efficiency  of  pltnt   tnd  aniatl 
production. 

TABU  i.    FUND  AaOCATION  STRATEGIES  (INCREASES,  DECREASES)  FOR  ACHIEVING 
TARGETED  PROGRAM  BALANCE  AMONG  OBJECTIVES 


S  OL'C      i-  v»  C  R 


Present 

i'itnned  ProgrtD 

T 

argeted 

Prof^ 

rta  Btltnce 

Chtnx 

es  ($M) 

Prof^ 

riQ  Btltnce 

Object  ive 

$M  Z 

Decretses 

increttet 

Het 

"§ir 

Z 

1  Soil  4  Vtter  Cons. 

52 

U 

3 

9 

♦  6 

58 

lA 

2  Pltnt  Productivity 

165 

AO 

36 

7 

-29 

136 

33 

3  Animtl  Productivity 

82 

20 

11 

7 

-  A 

78 

19 

A  Consodity  Conver. 

77 

18 

16 

26 

♦  10 

87 

21 

5  Adequtte  Huatn  Nutri 

.  27 

7 

3 

17 

♦  lA 

Al 

10 

6  Integ.  of  Syttems 

10 

2 

6 

9 

4  3 

13 

3 

Tottl 

$A13 

100 

S75 

S75 

$0 

$A13 

100 

ERIC 


* 

(  687 


685 


-98- 

Portion  of  ARS  Research  Results  file,  now  available  on-line 
to  all  state  extension  offices  through  the  Accountability 
&  Evaluation  System. 


^•Arching  -  Plt4«t  wait... 

f  Hoort.  contain  th.  *bov  ktmord.  ^^^^^  findings, 

Enttr  k*xw«rd«  or  K*ad  or  Sean  under  the  keyword  "Corn**, 

— '  '  which  could  appear  anywhere 

1  APRIL  4,  it84  in  the  full  text., 

Pr*»*nt  Htrbicid*  AMlieatlon  Ttehnologr  wi  th  S^rinKltr  trvlgatlon 
(ftr  eorn»  »*anut»  «nd  toybtant)    (KELEASEO  3/t4} 

2  A.>RIL  4,  it84 

AA8t4         Efflcaex  of  H-fStO  *•  a  protectant  for  corn  «nd  v«htat  aga<n«t  th» 
l*tt*r  grain  bortr  and  Mali*  wtvvM  (KELEASED  3/64) 

<3  mKCH  2t,   1984  ' 

AAS7I    Amino  Acid  Content  In  S*Uet*d  trtaKfatt  CtrtaH  <f  ir«t  r*»ort  of 
4u«ntl  ty  and^uaMtx  diff*r*nc*t  In  M  brand*)  <lttl*astd  3/t4} 

4  mKCH  2t,  lt04 

AASit        A  R»vl»w  of  ln-tran«it  Shipboard  Punigatlon  tf  Orain«f1*thodo1ogy| 
Efficacy  and  Safttx    <R*l*a«td  3/84) 

5  mKCH  2t,  19U 

ARS44        NItrogtn  Availabllltx  and  UptaK*  VarU*  br  Stwag*  Sludg*  txp* 
In  Soilt  FIv*  Y*«rt  Afttr  Incorporation      <R«1  •Atvd  9/t4> 

6  mKCH  21.   Itt4  ^    '  .  .  w 
AX84S         Soil  And  CroP  Rtipont*  to  Nitrogtn  Ftr  1 1 1  izatlon.  of  Soil, 

Containing  Dvcom^ottd  S*wao«'SIU<lot  (R*U«»ti  3/t4)      " ,  " 

7  mKCH  2t,   Itf4  *  *        ;  .*  ** 

ARS40        Ntw  and  Futur*  End  U»t»  for  Firn  Product*  (corni  ttybtan*  and 
crambt)  (Rtltatttf  3/t4> 

8  FEtKUARY  27 »  ltt4 

ARSU    <E«f»ct  of  nat.ura1  and  artificial  •illcat**  In  lajnt»  ration*). 

RtiponM  of  OroMing  Lainbt  to  CI  Inop 1 1  lol  1 1*  or  Ztollt*  N*A  Add*d  t* 

9  FEtRUARY  3|  ltt4 

AASOt  Utilisation  of  .«Jnlci»«l  Stwag*  Sludgt  and  Uatttwattr  Efflutnt 

on  Agricultural  Land  in  Hlnntiot*  (Municipal  S*wagt  va. 

Enttr  ktxvord*  tr  R*ai  or  Scan 
— R  7 


RESEARCH  KESULTS 
UECNESDAY  hV^RCH  2t,  If 84 


AR840         N*w  and  Futurt  End  Uttt  for  Farm  Product*  (corn,  ••yb*an«  and 
crambt)  (K»Ua«»i  3/t4> 

Tht  StAt*  of  Illinoit  product*  tr*iiv*ndou«  4u«ntl^i*«  tf  corn  and  ftoybvan*. 
Thti*  cro^«  art  40urc»«  for  starch  and  loxbvan  oll|  which  hav*  Important 
application*  a*  fttdatock  for  a  wid*  r»nQ»  of  indufttrial  mattrials  a«  w*ll 
*•  fo*d  and  f»*d  p'*duct«.    A*  a  rtault  sf  rtatarch  at  th»  N«rth«rn 
Regional  K*«»arch  C»nt»r,  n»M  and  growing  narkttt  for  tht«*  f**d«tock«  art 
vtry  l|k*ly  to  dtv*lcp»    For  •xainpl*,  ntw  atarch  product*  can  b*  u»*d  for 
making  rlfld  foam  proiuctti  wattr-tol ubit  taunury  bag*,  bl  tdtgradabU 
Agricultural  mulch  fllmfti  powdtrti  rubbtr  ^  ^abaorbtnta  for  rtnvoval  of  htavy 
n>«tat  contaAlnantft  from  proc*««  wattr,  tncapiulaUd  ptiUctd*«i  and 
lilgA>CApacl  t>^  abaorbtnta  f*r  wattr  and  body  flulda.*    FroA  aoxb^an  •lii 
product*  inclui*  ntw  typ*«  of  coatlnoa.  tnginttrlno  thtrnoplaatic*!  n*w 
plaitJclztra  for  vinyl  plaftic  clothing  ittmi  and  autonotlv*  uphoUttrx, 
«nd  ntw  txpt«  of  polytn»ric  «at*rial««    Ntw  ollittd  cropa  «uch  a*  cramb* 
could  b*  grown  In  .Hinoli  to  iati«f>^  growinf  n*td«  of  induatr^  for 
v»o*tabU  oil-d*rlvad  mattrlala. 
•KEYUORDS 

R»n*wabl»  R*«ourc*«,  Plaatica,  Soybean  Oil,  Starch,  Cofn,  UtiliZAtlon 
•CONTACT 

E.  Hi  Pryi*,  Rtatarch  Ltadtr 

Ollittd  Crop*  Laboratory,  NRRC-AKS-USOA 

1  tlS  N.  Unlvtral  ty  Strttt 

>t*rlat  IL    <U04  FTS-3«0-43Ct 
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PREFACE 


In  Che  Subcoaalccee  on  Departtaent  Operations,  Research,  and  Foreign 

Agriculture  of  th«  House  Cotaltcee  on  Agriculture  began  a  lerlet  of  overalght 
hearings  on  critical  issues  facing  the  agricultural  science  «nd  educstlon 
systeir.    A  oajor  purpose  of  the  hearings  was  to  detenilne  the  need  for  change! 
In  the  National  Agricultural  Research,  Extension,  and  Teaching  Policy  Act, 
Title  14  of  the  Food  and  Agriculture  Act  of  1977  (P.L.  95-113). 

The  bubcoaalttee  conducted  the  initial  overalght  hearings  on  extension 
In  February  and  March  of  1982;  additional  follow-up  hearings  were  held  in  June 
IV»3«    The  hearings  on  research  were  conducted  in  June  1983,  and  on  higher 
education  in  February  1984.    The  tlnal  sst  of  hearings,  conducted  in  June 
iy»4,  updated  the  earlier  hearings  and  focussd  on  critical  Issues  related  to 
needed  legislstlve  changes. 

SubcoMlttes  Chftlraan  George  Brown,  Jr.  asked  the  Congressional  Research 
Service  to  review  the  hearing  records  and  sunoarlre  ths  key  lasues  for  which 
there  is  the  potential  for  Isglslatlve  or  adolniatratlvo  changes  In  policy. 
Although  this  collection  of  lasus  dlscuislons  follows  the  'ormat  of  the  hearloga 
and  is  orgsnlred  into  separate  aectloni  for  research,  extension,  and  higher 
education.  In  a  nuaber  of  Inittances  the  questions  raised  My  be  applicable 
throughout  the  science  and  education  aystea. 

A.  Barry  Carr,  Spsdailst  In  AgrlculturU  Policy,  Environaent  and  Natural 
Kesourcee  policy  Dlvlalon  provided  the  ovsrall  coordination  for  this  projsct  and 
also  authored  the  Issues  rslsted  to  cooperative  sxtenslon  proj^raai.  Gcnevlsva 
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J.  Kntro,  Special  lit  It.  Science  and  Technolofy,  Science  Policy  Research  Dlvltlon 
provided  coordlnatloa  for  the  research  and  teaching  Isauss.    Christine  Matthews 
Rost,  Analyst  la  Science  and  Technolofy,  Science  Policy  Reiearch  Division,  was 
author  ot  the  research  Issues.    Edith  Falraan  Cooper,  Analyst  In  Social  Sciences 
bPKU,  authored  the  Issues  related  to  teaching  and  higher  education. 
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HEDIRECTIOHS  FOR  THE  AGRICULTURAL  RZSEARCH  SERVICg 


Vlchin  thi  past  two  yeiri,  the  ■griculturil  rcfeirch  lyiteB  hai  bien 
•crutlnlsed  extensively  by  the  G«oertl  Accouncinf  Office,  the  Office  of  Tech- 
nology Aaaesiaenc,  and  the  Office  of  Scienct  tnd  Technoloty  Policy  Thilr 
reports  point  out  the  need  for  core  tffectlvi  pUnnlng  and  coordlnt^.j'^n  ■Qong 
the  cotpOMtntt  of  tha  lyitii  and  ioproveaent  in  the  quality  of  iclence  pirforaed 
by  tht  tyttia.    Concern  h«i  bien  exprisiid  that  inaufflclint  pltnnlns  hi<  re- 
sulted Sa  undue  overlap  of  reaearch  ictivitlea  and  underutilixAtlon  of  loot 
facilltiea.   The  Afflcultural  Raaearch  Service  (ARS)  relaaacd  Ita  long-range 
plftn  *M  February  1983  In  rasponse  to  the  crlticlass  tude  about  the  ayatec.  The 
ujcr  policy  iaaues  are:   Can  the  rasearch  syatea  be  atrengthend  by  eliolnating 
overlap >  by  better  orgenixation,  and  by  clearly  defining  hov  it  aervaa  actional 
ODjectlvea?  Will  tha  ARS  get  the  aupport  needed  to  sake  changea? 

Background 

Tha  ARS  report,  rrograa  Pltn:    Six-Year  loglepentatlon  Plan  (198A-1990), 
intended  t    gulda  the  Dapnrteent  of  Agrlcultura*a  operational  planning, 
rcaource  allocation,  and  prograa  execution  for  tha  next  aix  yeara.     1/  The 
Plan  "refXecta  the  perception  by  ARS  of  the  ahort-tera  goala  of  tha  AdalnlaCrallon 
and  the  Congrewa."   In  developing  tha  Plan,  the  ARS  aanlor  ataff  evaluated  agti'" 
culturtl  reaearch  neede,  and  recoaaended  redlatrlbution  of  exlatlng  ARS  reaourcea 
aoong  major  prograa  areaa  (aoll  and  water  conaervatlon,  plant  productivity,  anlcul 
productivity,  cocoaodlty  converalon  and  deUvery,  huoan  nutrition,  and  integration 
of  ayitens).    The  redlatrlbution  would  reaulc  in  aooe  prograo  areaa  being  anphailztd 
and  othera  deetphaslzed  in  accordance  with  highest  agricultural  aclance  needa. 
SoDc  of  tha  aajor  propoaala  iu  the  Six-Year  Plan  were  to: 

(1)    reduce  plant  production  and  protection  reaearch  by  18 


(2)  Increase  huoan  nutrition  raaearch  and  cooaodlty  conversion 
tnd  delivery  research; 

(3)  devote  about  SO  percent  of  the  alx-year  plan  to  basic 
reaearch  In  all  areaa; 

(A)    Increase  Integrated  ayatecs  research  to  consider  a  wide 
spectrua  of  Interactive  variablea  and  conatralnta; 


J[/    U.S.  Dapartaent  of  Agriculture.   Agricultural  Reaearch  Service  Prograa 
Plan.   Agricultural  Reaearch  Service.   Waahlngtoni  U.S.  Govt.  Print.  Off.,  Feb. 
1983.   34  p. 


percent; 
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<5)   reduce  tubittntltlly  aoiC  §0*11  ftra,  orgtnlc  ftrtilni, 
•nd  tntriy  retitrch;  «nd 

(6)  tlinlflctDtly  reduce  toae  cooaodlty  rete«rch  (e.g.  cotton) 
because  of  en  edequet«  Stete  effort  or  e  lower  oetlonel 
priority  than  other  rcaearch. 

Redirection  to  these  priority  ectlvity  areee  requires  not  Jj'*  ^.  ^ 

ehiftlng  of  funds,  but  elso  the  coneoUdetlon  of  icetter.d  reseerch  sctivltlee 
into  conc.ntr.ted  centere  and  the  relocetlon  of  scientific  equipment  eud 
peraonnei* 

Anelyaie 

A  crltlciea  leveled  egalnst  the  'Un  was  thet  it  wee  "^t  deteUed 
enough  to  deteraloe  txectly  which  locetions  end  projects  would  be  •««ted. 
JSrStoowledged  ?Set  personnel  end.fundlng  shifts  n  .eded  to  lapleaent  the 
Six-Yeer  ?Uu  would  be  slgnlflcent.    ARS  plans  to  ennounce  these  detailed 
shifts  ennually* 

The  Adam Istret Ion's  fltctl  /"r  1985  budget  did  not  respond  P^Ji'^^'ly 
to  the  proposals  outlined  In  the  Slx-Yeer  PUn.   The  budget  did  no  deer 
phesUe  Plsnt  production  research,  despite  the  "Jor  cut  Proposed    c  thle 
arc.  m  the  Si^-Yeer  Plen.    Insteed,  this  eree  received  .  •"^•"ntUJ  ^ 
crease.    Also,  hueen  nutrition  research,  which  waa  «  high  priority  In  the 
Six-Yeer  Plan,  waa  the  only  area  not  given  e  progrem  increese. 

Concerns  were  cxpreaaed  during  the  June  7,  1984,  hearing  on  "R«vie«  o« 
the  Deperteent  of  A«rlcultura  end  Joint  CouncU  PUnning  and  P^^J^^jy-^'J^^^^^^ 
P«ceai  "  about  [he  oaeber  of  reporta  being  published  by  the  '""i/^'^ 
In  addlUoa  to  AIS»  Slx-Yeer  Plen,  the  Extenalon  Service  hee  prepared  • 
A  reripect?ve    for  th.  future  of>h.  Coop«  g^^enalon  Service,    reguently  refer- 
L.^  L  ty.^  Ext»Q.ion  In  the  80*a  report,  end  the  Joint  council  on  th«  Food  en-^ 
I^rUuUuraf  c.i.l.,  ...  ,  fiZTT^.r  Plen  for  the  Food  and  Agricultural  Sclencea. 
sSi  So'al  Lriculture  Co«lttee  .e.bera  "Id,  duriug  the  recent  haeringa,  thtt 
^e  eneJiy  U  aplnt  In  developing  pUne,  than  on  .ervlng  the  '""d"«'-^P-/P^'« 
of  aseietlivg  the  femer.    S»a  suggeeted  that  If  fewer  reporte         "^"i"^*  . 
Agriculture  Depert^nt  ateff  -ISht  be  able  to  concentrete  aore  on  eddreeelng  the 
currant  enS  future  needs  of  egrlculture  by  eetebUehlng  the  kltvde  of  priorltlee 
that  will  hive  tn  iapect  on  the  budget, 

ARS  ecknowUdges  thet  the  Six-Year  Plan  cen  be  .odllled  es  *  ^ 
of  public  coersente  «nd  political  considerations.   Tnera  h*8  been  ^^'^^oj 
to  Upleaent  the  Plen  repldly  dun  to  congressional  ""J""  •^^^"^i^  •5"^'^ 
to  wn.ge  reseerch  end  conduct  «eenlngful  long-rang^  planning.  P^posed 
radlrectloo.  for  f  lecal  year  19M,  the  eacond  ye.r  of  the  Plen,  will  be  e  good 
indlcetion  to  Congreae  of  ARS»  eblllty  to  laple.int  it. 
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IHyLICATIONS  or  THE  ANNUAL  FRIORITIES  AND  ACCOMPLI SHMEWT  RgPORTS 


Uiue 


The  Joint  Council  on  Food  and  Agricultural  Scicncei*  ^/  fiscal  year  1985 
annual  report,  entitled,  Prioritiei_ for  Reiearch,  Extention  and  Higher  Education, 
selected  and  ranked  a  nuaoer  of  najor  prioritiei  for  the  food  and  agricultural  " 
•  ciencei  ayiCeo.    Jij  Five  of  the  eight  higheat  priority  «reai  received  no  ap«cial 
eaphaiii  in  the  fiacal  year  1985  budget.    The  extent  to  which  the  tyitea  i« 
directing  reiourcei  into  the  priority  areai  ia  queitionable. 


Section  l<»07(d)(2)(C)  of  Title  XIV  of  P.L.  97-98,  the  National  Agricultural 
Reiearch»  Ext«)naion,  and  "teaching  Policy  Act  Anandnenta  of  1981,  requirei  that 
Che  Joint  Council  on  Food  and  Agricultural  Sciences  devtlop  annual  prioritiei 
and  accoQpliihnent  report!.    The  Joint  Council  ii  obligated  to  produce  four 
reporti  to  help  improve  the  overall  ef fectiveneas  of  the  agricultural  ayaten: 
(1)  a  long-tern  needi  aaieianent  (20-30  yeara);  (2)  a  five-year  planj  (3)  an  annual 
prioritiea  report;  and  (6)  an  annual  accoopliahuent  report. 

The  report,  Needa  Aaseiiaer.t  for  the  Food  and  Agricultural  Sciencea,  re- 
leaaed  in  January  1984,  ia  a  coeprehenaive  docunent  which  covera  all  areai 
of  agricultural  icience.    It  ii  intended  to  aerve  aa  a  foundation  for  planning 
by  preaenting  a  broad  conienaui  of  the  uajor  needa  facing  the  food  and  agricul- 
tural aystea.    The  Needa  Aaaeataent»  not  intended  to  aet  prioritiea,  ia  being 
uaed  to  inforn  policy  officiala  of  £he  noat  inportant  naeda  facing  agriculture. 
Baaed  on  Needa  Aaaeatcent  findinga,  broad  goala  end  objectivea  arc  aet  out  in 
the  report,  Five-Year  flan  for  the  Too d  and  Agricultural  Sciencea,    3/  «nd  a  few 
are  aelected  for  apecial  enphaaia  in  the  fiacal  year  198?  Prioritiea  report. 

Many  of  the  prioritiea  eatabliahed  in  the  gY  1985  frioritiea  raport  did 
not  havt  a  oajor  ispact  on  the  propoaed  fiacal  year  iSd^budget,  «a  exeoplified 
by  the  following  chart. 


Jii   The  Joint  Council  on  Food  and  Agricultural  Sciencea  waa  ettabliahed 
in  1977  CO  encourage  and  coordinate  reaearch,  extenaion,  and  higher  education 
activitiea  in  the  food  and  agricultural  aciencea.    ita  nenbarahip  is  con- 
priaed  of  repreaentativta  froa  govertment,  induatry»  and  acadenia.    The  role 
of  the  Joint  Council  waa  atrengthaned  in  the  Agricultural  and  Food  Act  of  1981. 

^    U.S.  Departaent  of  Agriculture.    m5  Prioritiea  for  Reaearch,  Eytenaion 
and  Higher  Education.    The  Joint  Council  on  Food  and  Agricultural  Sciencea. 
Waahington,  U.S.  Govt.  Print.  Off . »  June  1933.    36  p. 

3/    U.S.  I^epartaent  of  Agriculture.    Referenca  Docuaenti    Needa  Aaaeaaaent 
for  the  Food  and  Agricultural  Sciencea.    The  Joint  Council  on  Food  and  Agricul- 
tural aciencea.    Waahington,  U.S.  Govt.  Print.  Off.,  June  1984.    328  p. 
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JoinC  CouQcil  FY  1965 
Frioritiii(rinked) 

Baaic  Biotechnolosjr 
Keaearch 


2.  Scientific  Expertise 
Developaent 

3.  Coeaiuaicationa  Technology 


Analyaia  of  Prica  «nd  Incoae 
Folicida  with  Caphtaia  on 
Foreign  Trade 

Suataining  Soil  Productivity 
(controlling  aoil  eroaion) 


6.    Huaan  Nutrition,  Including 
Food  Safety  and  Quality 


7.  Water  ManageaenC 

8.  Foreat,  Range  and  Pasture- 
land  Productivity 


FY  1985  Propoaed  Budgtt  Action 

Major  incraaae  in  funding  for 
roapeti^ivt  granta,  ao««  in 
Agricultural  Ratearch  Servict 
(ARS). 

Ttraination  of  fellowship 
granta. 

No  increase  in  Extenaion  Service 
budgat. 

Increaaa  in  Econonic  Research 
Sarvice  budget. 


Saall  incrtaa*  in  ARS  and 
Cxtcnaion  budgets.    Temination  of 
progran  granta  for  research  on 
aoil  productivity. 

No  increaae  in  ARS  or  Cooperative 
State  Reaaarch  Service  budget.  Major 
cut  in  Expanded  Food  and  Nutrition 
Education  Prograa.    Sasll  increaaa 
in  Huaan  Nutrition  Infonaation 
Service  budget. 

No  increaaa  in  funding. 

Significant  cut  in  Forest  Ser- 
vice reaaarch.    Slight  reduc 
tion  in  Cooperative  Foreatry 
research  budget. 


Analyaia 

The  Joint  CounciPa  FY  1986  Priori tiea  Report,  vsa  acheduled  tor  releaaa 
in  June  1984,  and  ia  supposed  to  rely  extenaivtly  on  Naeo  Asaeaaiient  findinj^a. 
The  Needa  Aaaeasaent  aerely  fuggeata  research  prioritiaa.    It  has  been  recoaaended 
that  the  priorities  be  oore  aubatantiated  and  detailed.  4/ 


J*J    U.S.  Congreas.    House.    Comittae  on  Agriculture.    Subcoaaittae  on  De*- 
partaent  Operationa,  Research,  and  Foreign  Agriculture.    Hearings  Charter. 
Needa  Aaaaaaaent.    Setting  Prioritias.    98th  Cong.,  2d  Seaa.,  Washington, 
(unpubllahed) . 
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Th«  Joint  Council'*  pUnnini  proccii,  «•  outlined  in  it«  four  report*, 
is  di££iculc  to  evalatts.    Th«  coaplexity  of  the  agricultural  aystea  obfuacatet 
«  clear  atatonent  of  prioritiea  aa  ia  found  in  another  report,  Agricultural 
Retearch  Service  CARS]  Program  Plan.    ^/    Thia  lioitation  nay  derive  froa  tha 
fact  that  the  ARS  Prograa  Plan  ia  concerned  with  only  one  part  of  the  ayatem, 
vhile  tha  reporta  of  the  Joint  Council  focua  on  the  entire  ayatca.  Howev»ir, 
the  gentral  findinga  in  both  reporta  are  conaiitent.    It  will  be  poaaible 
to  sake  a  nore  accurate  coopariaon  with  the  ARS  Plan  when  the  Joint  Council 
coaplctea  it  a  work  on  the  five-Year  Plan  and  the  forthconing  Annual  Prioritiea 
and  AccoBpli absents  Report. 

Queationa  were  raised,  during  the  hearings  before  the  Houae  Coamittce  on 
Agriculture  (June  7,  1984),  aa  to  what  extent  ths  prior ity-aetting  and  needs 
aateaatscnt  exerciaea  will  influence  the  aanner  in  which  science  ia  conducted 
in  the  laboratory,  greenhouae,  and  field.    ^/    It  waa  the  view  of  UilUaa  B. 
Lacy  and  Lawrence  Buach,  profeaaore.  Rural  Sociology,  Univeraity  of  Kentucky, 
that  the  iapsct  would  bo  negligible.    They  surveyed  nore  than  1,400  principal 
investigators  engaged  in  agricultural  research  at  inatitutiona  that  receive 
Federal  agricultural  funda  end  found  that  diaciplinary  criteria  and  personal 
preferences  doainated  the  deciaionaaking  proceaa  for   nost  scientiata*  research 
agendas,  not  iriiether  an  isaue  waa  a  national  priority  or  a  *'hot'*  topic.  7/ 

It  was  rec^aaended  that  a  nore  effective  linkage  be  establiahed  between 
the  priority-setting  process  and  the  world  of  the  bench  aclentiat.  Nationally 
established  priorities  nay  not  have  a  big  impact  because  of  the  disciplinary 
structure  of  agricultural  sciences.    U.S.  agricultural  acientiata  tend  to  be 
unaware  of  the  research  being  conducted  in  other  disciplines,  and  the  value 
of  that  research  to  their  own.  8/ 

Lacy  aud  Busch  found  that  acientiata  identified  the  availability  of  funding 
and  reaearch  facilitiea  as  iaportant  criteria  "or  research  choice.     9/  Lacy 


..y   U.S.  Departaent  of  Agriculture.    Agricultural  Research  Service  Progran 
Plan  Six-Year  loplcaentation  Plan  1984-1990.    Waahington,  U.S.  Govt.  Print. 
Off.,  Feb.  1983.    34  p. 

^/   U.S.   Congresa.    House.    Cotamittee  on  Agriculture.    Scbcooraittee  on 
Department  Operations,  Reaearch  and  Foreign  Agriculture.    Review  of  the  USDA 
and  Jo*nt  Council  Planning  and  Priority-Setting  Process.    Hearings.  98th  Cong., 
2d  Sess.,  June  7,  1984.    Hearinga  Tranacript.    Teatiaony  of  William  B.  Lacy 
and  Lawrence  Busch. 

7/   Busch,  Lawrence  and  William  B.  Lacy.    Science,  Agriculture,  and  the 
Politics  of  Research.    Boulder,  Colorado,  Weatview  Presa ,  1983.    303  p. 

8/   Hearings,  op.  cit. 

9/   lusch  and  Lacy,  op.  cit. 
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luggeited  that  the  priority-setting  proceat  could  be  linked  nore  effec- 
tively to  the  provliion  of  fanda  and  facilitiea.  Poatibly  then  it  would 
have  «  greater  impact  on  bench  acientiata. 

He  testified  that  "Congrtaa  and  the  agricultural  research  cormunity  need 
to  conbine  effective  priority-aetting  vith  aufficient  resources  for  auatamed 
effort  ft  aeet  tha  long-teni  needs,  while  retaining  the  flexibility  to  reapond 
to  urgent  ahort-tera  probleas  and  coordinsting  the  over  all  effort."    10/  Hany 
suggeationa  have  been  nsde  about  way*  to  iaprove  the  planning  process.  For 
inatance,  during  the  hearings,  Lacy  suggeated  that  policynakera  thould  continually 
review  and  analyze  the  agricultural  policy  proceaa.    They  ahould: 

(1)  include  the  full  range  of  constituents  for  agricultural 
research  in  the  process  of  developing  priorities; 

(2)  eatabliah  several  cultidiaciplinary  units  in  which  policy 
research  could  be  conducted; 

(3)  develop  oethodologiea  for  interpreting  acientific,  tech- 
nical, and  econoaic  infoniation  in  order  to  increase  the 
effect iveneaa  of  reaearch  efforts.   Reaources  should  be 
devoted  to  these  new  n^thodologies; 

(A)    proaote  closer  collaboration  between  natural  and  social 
acientista;  and 

(5)    fund  agricultural  reaearch  at  a  level  core  cocsenaurate 
vith  ita  value  to  society  and  vith  ita  reaearch  needs. 


10/    Hearings,  op.  cit. 
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ACRIOJITURAL  PRODUCTIVITY— SUPPLY  AND  PEHAyP  yKOJECTlONS 


Itaue 


One  of  the  ooat  tucceitful  tectori  of  the  U.S.  econoay  hti  been  agriculture, 
vith  juiC  three  percent  of  U.S.  workers  producint  <  aurplua  of  food  and  fiber 
for  doaeaclc  conauaptxon.    Since  1980»  U.S.  exports  of  agricultural  cooaodiciaa 
have  averaged  more  ^han  $40  billion  annually,  up  froa  $10  billion  in  1973.  In 
•pite  of  cheae  acatiacict,  concerna  are  being  expreiied  about  the  lont-t«ria 
productivity  of  U.S.  agriculture. 

lackground 

"in  Che  cooing  decadea  the  price  of  fara  producca  in  the  U.S.  will  be  in* 
fluenced  not  only  by  conatrxinta  on  the  aupply  of  eaaential  inputa  luch  aa  land, 
vaCer  and  energy,  but  alio  by  the  deoanda  for  exporta."  U.S.  farcera  cur- 

rently produce  13  percent  of  the  world*a  wheat,  29  percent  of  the  coarae  grain, 
17  percent  of  the  aeat »  and  62  percent  of  the  aoybeana.    With  the  United  Statea 
having  only  five  percent  of  the  world*a  population,  there  la  a  large  aurplua 
for  export.   Hovr,  the  output  of  one  out  of  every  three  acrea  of  U.S.  cropland 
ia  exported. 

Resource*  for  the  Future  (RTF)  estimated  aupply  and  demand  in  tha  yeara 
20OO  and  2020  for  the  U.S.  Departaent  of  Agriculture  report,  Needa  Aaaeaaaent 
for  the  Food  and  Agricultural  Sciences.    _2/   Tha  report  indicated  that  export 
trade  vill  be  xncreaaxngly  important  for  U.S.  famera.    But,  tha  treaendoua 
surge  in  U.S.  agricultural  exporta  vitneaaed  during  the  1970a  is  not  likely 
to  be  repeated  in  the  near  future  even  Chough  overaeaa  deaand  vill  increaae. 
To  be  competitive  in  world  marketa  will  require  aignif leant  increaaea  in 
the  efficiency  and  innovative  capacity  of  U.S.  agricultural  production. 

The  RFP  study  aaaessed  not  only  demand  proapccts  for  xood,  fiber,  and 
forest  products  In  the  United  Statea,  but  also  deaand  and  aupply  proapecta 
of  cotaaodities  in  other  regions  of  Che  world,  e«  a  neans  of  detarnining 
potential  exporC  deaand  for  U.S.  comoodities. 

The  RFF  study  stated  that  growth  in  deaand  vill  be  particularly  large 
foi  sone  developint  regiona ,  but  Chat  production  technology  has  lagged  in 
thcae  arejs.   The  poccntial  growth  of  agriculture  productivity  in  the  de- 
veloping  countries  nay  conatrain  Che  expansion  of  international  agricultural 
trade  and  the  potential  for  increaaed  U.S.  agricultural  salea  to  theae  nations. 


i/  Batic,  Sandra  S.  and  Robert  G.  Healy.  The  Future  of  Aaerican  Agrlculturt, 
Scientific  Aaerican,  v.  248,  no.  2,  Feb.  1983:  AS. 

2/  U.S.  Dept.  of  Agriculture.  Reference  Document:  Need*  Aaaeaaaent  for 
the  Food  and  AgricjlCural  Science  a.  The  Joint  Council  on  Food  and  AgriculCural 
Science,  Washington,  U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  9-10O. 
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In  written  teatinony  before  Che  Houie  Cocxaittee  on  Axrlcjlture  (June  7| 
1984)  Kenneth  R.  Farrell,  Director,  National  Center  for  Food  and  Agricultural 
Policy,  itreiied  that  the  reiulti  of  the  RFP  study  are  not  prediction!  or 
forecaiti  of  what  will  happen.    *'Our  projectiona  can  beat  be  viewed  ai  central 
tendencies  of  future  channel— a  general  path  of  change  bated  on  trendi  of  future 
and  realization  of  key  aiiumptiona  which  undergird  changei  in  deaand,  aupply, 
and  trade."   _3/  • 

Major  inplicationi  and  conclusiona  drawn  froo  the  study  that  aight  warrant 
congrefaional  attention  are: 

(1)  The  long-tem  challengea  for  oeeting  growth  in  deoaand  for 
U.S.  agricultural  and  foreatry  lectora  are  formidable. 
Without  continued  growth  in  productivity  frota  technologiea 
developed  froo  increaaed  reaearch,  there  night  be  increaaed 
prefaurea  on  the  natural  reiource  baae.    There  haa  been 
little  growth  in  Federal  aupport  for  agricultural  research 
aince  1975.    Congreai  night  wiah  to  reverie  thii  trend  by 
providing  increaied  funding  for  agricultural  research.  It 

has  been  eatioated  that  in  order  to  oeet  the  demanda  projected 
in  the  RFF  study  for  2020,  public  funding  wil\  need  to  be 
increaaed  at  a  conpound  annual  rate  of  ten  percent  between 
1983  and  1994,  with  funding  between  1994  and  2020  uain- 
tained  at  the  real  inveatocnt  level  of  1994  and  as  q 
constant  proportion  of  tho  value  of  agricultural  and 
forestry  output  over  the  40  yeara.  4/ 

(2)  The  growth  in  deaand  for  U.S.  producta  ia  likely  to  be 
erratic.    To  enaure  coiipetitivenesa  in  world  marketa, 
it  has  been  conaidered  iaportant  to  continue  to  invest 
in  productivity-enhancing  reaearch  aa  a  neana  of  main- 
taining coBpetitiveness . 

<3)    It  nay  be  necesaary  to  develop  socially  appropriate  tech- 
nologies, that  meet  not  only  agricultural  needs,  but  also 
conpeting  aocial  goala.    Federal  inveatmenta  may  be  required 
in  studiea  of  huMan  developncnt  and  aocial  acience  research 
to  inprove  understanding  of  hunan  and  institutional  be- 
havior in  the  agriculture  sectora. 


3/    U.S.    Congress.    House.    Cocnittee  on  Agriculture.    Subcocmittee  on 
Departaent  Operationa,  Reaearch,  and  Foreign  Agriculture.    Review  of  the 
Department  of  Agriculture  and  Joint  Council  Planning  and  PrioritySetting 
Proceases.    Hearings,  98th  Cong.,  2d  Sesa.,  June  7,  1984i  Hearinga 
transcript,  written  testimony. 

4/    U.S.  Departaent  of  Agriculture.    Reference  Document,  op.  cit.    p.  86. 
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FUNDING  FOR  INTEKDISCIPLINARY  RESEARCH  WITHIH  THE  AGRICULTURAL 
SCIENCE  SYSTEM 


U>ue 


InterditcipHn.ry  .kill,  .nd  cr.ining  will  be  required  Co  meet  nanv  of 
Che  eoersins  prioricic.  in  che  nriculcur.l  rc.c.rch  .y^ccta.  .pccificallv 
J^hnMn"  oonoclon.l  ancibody  ccchnolo,y,  and  ci..u.  culture 

technology    In  order  Co  scinul.ce  interdisciplinary  ri.earch  to  «ddres.  «gion.l 
or  njCion,l  priorities,  innovative  funding  .nd  «  loosening  of  the  di.ciplinarv 
bound.rie«  within  the  scirnce.  m.y  be  needed.  aitcipiinary 


Background 


acnt      mlnlVf'rh''""  8««"ted  in  interdi.ciplinary  research  bec.u.e  .chieve- 
acnt  of  many  of  the  necess.ry  reie.rch  to.ls  in  biotechnology  and  atriculturc 
requires  the  integration  «nd  coll.bor«cion  of  several  disciplines.    In  1979 
when  Che  McKnight  Foundation  decided  to  fund  •'.tace-of-the-art"  re.earch  hit 

T  o^Sr"^  !°  ^'^^  •  P^"'^^*^  ^"P^"       agricultural  production  in 

the  ye.r  2O00  and  beyond,  it  realised  that  its  objective  required  v«yiM 
fT^A*       ^"t'^S^f^on        coordination  of  the  re.earch  intereat.  of  individuals 
illZ  t^:;?'^?"^*>"l?«'0?n<J«.    The  Foundation  designed  ita  prograr.  to  fund  not 
only  individual  .cientiat.,  but  .l.o  group,  of  .cienci.ts  whS  were  working 
i^lCV"^''^•'"i^^"•''^?'''*^*  in  order  to  accooplish  objective,  which  can 
only  be  achieved  by  poo  I  in,  diver.e  t.lent..    The  aw.rdi  permit  .pproache. 
^r.n^*  ^nd  training  that  .re  presently  not  .v.il.ble  through  the  u.u.l 

trantin,  channel*.    The  prograas,  which  were  initiated  in  1979.  earmarked 
a  major  fraction  of  funding  for  research  by  graduate  student..    Thi.  wa. 
done  tocinphasire  the  need  to  prepare  cho.c  who  will  provide  the  .cientific 
expertise  m  the  year  2000  .nd  beyond.    The  Foundation  will  .w.rd  $1,650,000 
per  year  for  ten  year..  ^/  »«^v.vvu 


Analysis 


6f  .crfr}?^""  u  ^"tcrdisciplinary  research  remains  inhibited  in  ao.t  college. 
«imu  «in^"Sr  the  McKnight  Found.tion  h.s  been  in.truaent.l  in  * 

stimulating  di.cu.sion  in  different  univer.itie.  on  ways  to  .tructure  their 
rAllrlV  •"^"^V"*^  -0       to  encour.ge  nuch  more  interdi.ciplinary 

ll  lhl  '  ;  Where  once  reluctant,  .ome  universitie.,  heightened 

«  i  Lini'^rn  J  ^^''^^"^^^"^losy*         looking  .t  interdisciplinary  re.e.rch 
IL^r  r     ^        .Mociaciona  between  their  faculties  and  the  private 

sector.    New.nd  cre.tive  funding  mechani.m.  like  the  McKni,ht  Aw.rd.  foi 


^/    U.S.    Conire...    House*    Coonittee  on  Agriculture.    Subcocnittee  on 
Rcearch.  .nd  Foreign  Agriculture.    Review TisS". 
jine  6   flaf  IV.Vr     ^"57c  R^Rul.tory  Concern,  and  Public  Benefit.. 

CaJdccit  Transcript.    Testimony  by  Richard 


.^Q^  702 


701 


CRS-IO 


IfttcrdiicipUniry  Reietrch  Projects  in  PUnt  Biology  tsinht  help  to  nutrtntee^ 
the  leientific  infraitructure  and  the  financial  support  needed  for  interdiici' 
pUnary  reaearch  for  the  agcicultural  iciencea. 

In  teatiaony  before  the  Houie  Cocnittee  on  Agriculture,  Willian  B.  Lacy» 
Aiaociate  Ptofeaior,  Rural  Sociology,  Univeriity  of  rentucky,  contended  that 
increasing  the  capacity  of  the  current  agricultural  reaearch  ayitea  to  engage 
in  interdiaciplinary  research  nay  require  not  only  changes  in  the  training 
of  scientiatSi  but  alao  nodif ications  of  agricultural  reaearch  atrategies. 
eechodsi  <nd  organisational  atructures.    He  recocoendsd  that  steps  be  taken 
by  Federal  and  State  funding  agencies,  as  well  ai  universities  theaselves. 
to: 

(I)    provide  fellovahipa  and  assistantahlpa  to  gL'aduate  students 
to  pursue  ninors  outside  their  disciplines  (agror.o»i»ts  night 
■inor  in  aniaal  nutrition); 

^2)    provide  funding  for  faculty  to  taka  sabbatical  and  post- 
doctoral leave  at  non-land  grant  institutions  and  in  disciplines 
other  than  their  cvn; 

(3)  reorganise  the  current  reward  systec  in  agricultural  re- 
search inatitu::ions  to  encourage  scientists  tc  pursue  cora 
high-risk|  interdisciplinary)  and  long-term  research  that 
addresses  national  priorities;  and 

(4)  encourage  the  eatablishnent  of  multidisciplinary,  nulti- 
coosBodity  research  projecta  and  progians,  through  a  granting 
process  or  through  a  requireaent  for  continued  levels  of 
funding.  2/ 


2/    U.S.  Congreas.  House.  Coonittee  on  Agriculture.    Subconnittee  on 
Departaent  Operations,  Reaearch,  and  Foreign  Agriculture.    Review  of  the  USDA 
and  Joint  Council  Planning  and  Priority  Setting  Procesaes,    June  7,  1984,  98th 
Cong.,  2d  Sesa.,  Hearings  Transcript.    Testimony  by  Willian  B.  Lacy. 
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A  SOCIAL  SCIENCE  ACEKPA  FOR  AC^ICULTORAL  RESEARCH 


It  sua 


Technologicil  idvincci  atdc  in  agriculture  h«vc  continuouily  influenced 
who  firm  and  owns  U,S,  Unds,  snd  the  techniquet  of  environment«l  in«n«|eoent 
«nd  reiource  developaent  of  the  Und.    The  sgricultunil  research  agenda  hat 
broadened  to  cncompata  raott  of  the  advancea  of  the  natural  tcience-bated  disci- 
plinea,  but,  tone  critict  contend,  not  thote  of  aocial  acience-based  ditciplinea. 
Too  little  attention  seema  to  have  been  liven  to  positive  and  negative  econooic 
and  social  contequencet  resulting  fron  technological  developtacnt  m  agriculture. 
The  potential  social  benefits  and  coata  of  the  etaerging  technologica  tity  need 
to  be  identified  better. 

Background 

The  subject  oiaticr  of  the  aocial  aciences  in  agricultural  research  is 
hunin  institutions.    Social  science  intersects  with  the  natural  sciences  at 
the  fara  level,  where  foo<f  and  fiber  are  produced;  at  the  cotmunity  level, 
where  support  services  for  agricultural  production  and  rural  people  are 
organized;  and  at  the  national  level,  where  the  teras  on  which  consumers  have 
ccceas  Co  the  products  of  agriculture  and  agricultural  producera  have  access 
to  ihe  products  of  industry  are  deteroiined.    __l^    Agricultural  econonics,  ss 
a  social  science,  deals  with  the  factors  affecting  costs  of  production,  the 
behivior  of  agricultural  coonodity  tsarketa,  and  the  econonics  of  fara  aanagenent 
and  land  use.    Rural  aociology  aias  to  inprove  understanding  of  the  behavior 
of  rural  society,  economy,  and  policy.    Agricultural  social  science,  as  a 
whole,  is  interested  in  the  range  of  incentives  and  institutional  innovations 
guiding  further  technological  advancea  and  in  the  coraPenaating  mechanisns 
that  raay  need  to  be  adopted  as  a  result  of  such  advancea. 

The  social  science  research  agenda  in  the  agricultural  syateo  haa  been 
heavily  weighted  toward  econotaica.    Although  nost  agricultural  research  programs 
have  aocial  acience  repreaenCation,  agricultural  econonica  is  the  only  field 
that  is  fully  repreaented  in  moat  agricultural  research  inatitutra,  agricultural 
experiment  atationa,  and  agricultural  agencies.    Other  social  science  disciplines, 
which  have  the  capacity  for  underaCanding  baaic  behavioral  relationahips,  cultural 
patterna,  and  organizational  dynaaics,  and  can  eatinate  the  conaequences  of 
policiea,  have  not  been  adequately  represented  on  agricultural  research  policy 
agendas,  according  to  teatimony  delivered  in  1984  by  williaa  B.  Lacy.  2/ 
In  a  paper  presented  at  the  annual  raeeting  of  the  Anerican  Asaociation  Tor 


1/  Ruttan,  Verron,  W.  Agricultural  Research  Policy.  Minneapolis,  Univer- 
sity of  Hinneaota  Pr'.ss.  1982.    369  p. 

^/   U.S.  Congress.    House.    Cotraittee  on  Agriculture.    Subcowaittee  on 
Departmant  Operations,  Research, and  Foreign  Agriculture.    Review  of  USDA  «nd 
Joint  Council  Planning  and  Priority-Setting  Proceaaea.    Hearinga,  98th  Cong., 
2d  Seaa.,  June  7,  1984.    Hearinga  Tranacript.    Teatinony  by  Williaa  B.  Lacy, 
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the  Adv«nceaant  of  Science,  Hay  19^4,  Robert  W.  Werge»  U.S.  Departoent  of 
Agricultiue,  wrote  that  "A  focua      orgjinisatlonal  culture  and  behavior  within 
agricultural  research  systeot  by  social  scientists  is  essential  to  {greater 
integration  of  social  and  biological  acienci^  at  the  ftm  level  and  on  the 
level  of  aultidisciplinary  research  tcaiis*"  3/ 

Analyi^ 

There  is  criticism  about  aoree  chemical  and  biological  innovations  in  the 
agricultural  system  and  mcreaaing  concern  about  the  environaent  from  f<m 
pollutants.    In  testimony  before  the  House  Cocnittee  on  Agriculture,  Riilph 
Hardy,  Board  of  Agriculture,  National  Research  Council,  aaid  "Agriculture 
muat  conmunicate  more  effectivelv  with  society  so  that  society's  views  are 
based  more  on  realitv  thsn  blanket  impressions  about  broad  areas  such  as  genetic 
engineering  and  pUnt  protectant  ch^nicsls."   _4/    Additional  knowledge  from 
the  social  sciences  could  be  instrunentsl  m  reducing  the  tension  that  exists 
in  aocietv. 

The  technologies  of  tht  future  aug^est  a  broader  research  agenda  for  the 
social  sciences  and  agriculture.    Michael  J.  Phillips,  Project  Director,  Food 
and  Renewsble  Resources  Program,  Office  of  Technology  AsseaseienC,  concluded  that 
new  priorities  for  social  science  research  ahould  include: 

(1)  studies  analysing  prior  reaesrch  progress  and  the  diatribu- 
tional  consequencea  of  theae  reaearch  programs; 

(2)  aasesstaent  and  design  of  new  technologies  so  aa  to  anticipate 
and  avoid  undesirable  externalities;  and 

(3)  developnent  of  new  institutions,  or  adaptation  of  old  institu- 
tions, to  ensure,  or  at  least  facilitate,  deairable  public 
outcomes •  5/ 

Hoie  attention  isight  be  given  also  to  aocial  acien£e  research  relating  to 
nutrition  and  to  food  processing  and  delivery.    The  effective  implementation 
of  auch  an  agenda  seems  to  require  taore  interdisciplinary  research  linking 
the  biological,  physical,  and  aocial  sciences. 


3/    Verge,  Robert  W.    Social  Science  Contributions  to  the  Management  of  Agri- 
cultural Reaearch.    I'.S.  Department  of  Agriculture.    Paper  preaented  before 
the  Annual  Meeting  of  the  Anerican  Aaaociation  for  the  Advancement  of  Sciencea. 
May  im. 

4/    U.S.    Congresa.    Houae.    Cocsnitee  on  Agriculture.    Subcooaittee  on  De* 
partaent  Operations,  Reaearch,  and  Foreign  Agriculture.    Review  of  USDA's 
Biotechnology  Reaearch  Prograa  Plans,  Regulatory  Concerna,  and  Public  Benefita. 
Hearings,  98th  Cong.,  2d  Sesci  June  6,  1984.    Hearings  Transcript.  Teatioony 
by  Ralph  Hardy« 

5/    Phillipa,  Michael  J.,  Social  Science  laplicationa  of  Agricultural  Science 
and  Technology.    Diacu^aion.    American  Journal  of  Agricultural  Econoay.  Dec. 
1983. 
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AddtCtonal  public  «ccention  aitht  be  directed  Co  enturint  ch«t  (here  ia 
adcquace  Federal  •upport  for  cocUl  acience  recearch  relevant  to  agriculture  In 
Titc  Departncnt    f  Agriculture  ai.d  the  National  Science  Foundation,  and  chat  those 
axcnciet  aupport  interditciplinary  research  to  integrate  the  knowledge  baaei  of 
relevant  diacipUnea  in  the  agricultural  «rea. 
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A  NATIONAL  PROGRAM  FOR  BASIC  RESEARCH  IN  BIOTECHNOLOCY 
FOR  AGRICULTURE  AND  FOOD 


I»>u< 


About  one  to  two  percent,  «t  Ko«t,  of  the  grof*  ntrket  value  of  U.S. 
agricultural  producta  it  apent  on  research.  It  haa  been  alleged  that  thia 
represents  «n  underinveitment  in  agricultural  reaearch  which  threatens  the 
health  and  vitality  of  U.S.  agriculture.    Sone  Agriculture  acientiata  and 
policynakera  believe  that  the  Departsent  of  Agriculture's  (USDA)  competitive 
grants  program  can  be  used  nore  effectively  to  support  agricultural  research, 
including  biotechnology  research,  and  that  an  enlarged  najor  competitive  granta 
program  night  reverse  the  trend  of  underinvestment. 

Background 

the  National  Asaociation  of  State  Univeraities  and  Land  Grant  Colleges 
(NASULCC)  CoRiittee  on  Biotechnology,  in  its  Progress  Report  II,  Noveober 
1983,  identified  Major  needs  and  opportunities  for  enhancing  the  application 
of  biotechnology  research  acconplishmcnta  to  agriculture  and  food.      1/  The 
CotcDittee  propoaed  that  a  new  national  competitive  grants  progran  be  established 
to  ensure  adequate  baaic  research  in  biotechnology  for  agriculture.    Sonc  of 
the  major  requirecaenta  proposed  were  that  the  program:  (l)  be  open  to  all 
scientists  in  public  and  private  universities,  State  agricultural  experiment 
ftationb,  research  institutes,  and  government  laboratoriea,  (2)  complement 
exiating  programs  in  the  Department  of  Agriculture  (USCn) ,  National  Science 
Foundation,  and  National  Institutes  of  Health,  (3)  cover  the  basic  principles 
utilizing  plant,  animal  and  microbial  systems,  and  (4)  allocate  funds  on  the 
basis  of  competitive-merit,  with  all  reaearch  being  investigator-initiated 
and  peer*reviewed. 

the  proposed  program  ia  intended  to  fill  in  the  gaps  in  the  many  exiating 
Federal  programs  of  funding  for  agricultural  research,  including  the  USDA's 
program  of  competitive  grants.    The  Cooaaittee  on  Biotechnology  stressed  that 
the  program  mu9t  aufncnt  existing  research  and  education  programs,  but  muat 
not  replace  or  redirect  current  piograms.    The  progran  would  be  administered 
by  USDA  in  a  manner  compatible  with  the  competitive  granta  program. 

The  Cofaaittee  on  Biotechnology  projected  an  annual  budget  for  the  national 
biotechnolgy  initiative  of  $70  million  (research  grants,  $51  million,  fellow 
ships,  35  million;  and  equipment  grants,  S?^  million).    This  figure  is  four 


1/    National  Association  of  State  Univeraities  and  Land-Crant  Colleges. 
DivisTon  of  Agriculture,  Committee  on  Biote«.hnology.    Emerging  Biotechnologies 
in  Agriculture:    Issues  and  Policies.    Progresa  Report  II,  Nov.  19t1.    35  p. 
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timet  the  size  of  the  current  USDA  total  competitive  franti  progrars.  Bated 
on  a  aurvcy  of  the  preaent  faculty  effort  in  biotechnology,  in  juit  the  State 
agricultural  experinent  atationa,  the  $70  caillion  would  provide  research  aupport 
for  only  23  percent  of  the  faculty,  aix  percent  of  the  pre-doctortl  atudenta, 
and  eight  percent  of  the  new  faculty  at  the  deairablc  tward  levels.  2/ 

U  *iai  been  recotnciepded  by  the  House  Cotxiittee  on  Agriculture  that  better 
linkages  be  developed  between  the  traditional  aciences  and  the  new  biotechnology 
diaciplines.      3/    The  NASULCC  Cocnittee  on  Biotechnology  proposed  a  progran 
of  nultidiscipTTnary  research  grants  (at  leaat  $200,000  per  year  for  at  least 
five  yeara).    This  «Uht  support  research  to  aupnent  underattndinJ5  of  the 
linkagea  between  basic  oolecular  biology i  genetics,  and  brcedinx^'for  both 
plants  and  ^niaal  systems. 


The  NASULGC  Cv^ittee  on  Biotechnology  proposed  the  renoval  of  the  $S0 
oiliion  ceiling  on  competitive  grants,  that  is  authorised  in  Tide  XlV-Nationsl 
Agricultural  Reaearch,  Extension,  and  Teaching  Policy  Act  Amendmenta  of  1981 
(Fare  Bill).    This  cap  forced  the  Department  to  request  funding  for  the  compet- 
itive grants  biotechnology  progran  in  the  fiacal  year  19SS  budget  at  the  levei 
of  $2S.5,  aillion,  which  is  below  the  level  recotnaended  by  the  Cotxaictee  on  Bio- 
technology.   The  Cotonittec  recommended  that  any  revisions  of  Tide  XIV  of  the 
Far«  Rill  include  language  reooving  the  $S0  siillion  ceiling. 

Because  of  the  reduced  level  of  funding  ($28. S  million  rather  than  $70 
nil  I  ion)  the  HASULCC  Coosiittee  recocsacnded  that  esphaais  be  placed  on  research 
grants.    Inclusion  of  graduate  4ind  poat-doctoral  students  in  the  granta  should 
be  encourage'*,  at^^crding  to  the  Cotaaittee.    This  would  help  to  educate  eore 
scientists  in  agricultural  t  licationa. 

ISDA  nay  have  difficulty  operating  an  expanded  coapetitive  granca  progran. 
The  Office  of  Grarts  and  Prograa  Systeas  (OOPS),  which  operatea  the  Coapetitive 
Research  Granta  program,  has  no  aeparate  budget  account  or  budgeted  personnel 
ceiling.    Even  if  OOPS  could  be  allocated  core  staff  positions,  the  agency 
will  not  know  the  congressional  funding  level  for  fiacal  year  198S  until  it 
is  too  late  ko  hire  additional  ataff  for  the  next  grant  cycle.    Earlier  atten- 
tion Co  personnel  needs  cay  be  neceasary. 


^/    U.S.    Congress.    House.    Connittee  on  Agriculture.    Subcoeraittee  on 
Departnent  Operations,  Rerearch,  and  Foreign  Agriculture.    Hearings  Transcript. 
Extension  in  the  80's— 'Accountability  Issues,  Foroula  Change,  and  Computer  Tech- 
nology.   June  12,  196^.    96th  Cong.,  2d  Sess.,  testioony  by  Theodore  L.  Hullar 

_3/    U.S.    Congress.    House  Cocaaittee  on  Agriculture.    Subcoonittee  on  Depart- 
nent  Operationa,  Research,  ^nd  Foreign  Agriculture.    Hearings  Charter.  Biotech- 
nology.   USDA  Plans,  98th  Cong.,  2d  Seas.,  Vaahington  (unpubliahed). 
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The  Hout6  AppropritCtoni  CotnoUteo  recocnended  a  fiscal  year  1985  bud«;eC 
level  of  $10  alUion  for  biotechnolosx  cotapeticive  grsntt,  <  figure  uhich  is 
one  third  of  the  requested  level.    Some  House  neebers  fsvor  funding  resesrch 
in  traditionally  ioportsnt  fitids  snd  are  skeptical  about  a  coapetitiv«  ^rsnts 
protrami  ss  opposed  to  fonsula  funding.    The  Senste  Appropristions  Comaittee 
reported  s  bill  allouing  S28.5  aillion,  the  soount  the  Administration  requested. 
If  the  Congress  elects  to  decrease  funding  Cot  USDA*s  biotechnology  competitive 
grsnts  prograa  below  tht  level  recoanended  by  the  Corcnittee  on  Biotechnoloity , 
the  Congress  asy  consider  expsndlng  the  Nationsl  Science  Foundation's  biotech- 
nology prograa. 
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ISSUES  IH  THE  COKMERCIALIZATION  0^  ItNIVERSlTV-tNDUSm  B TOTECHNQLOGY  RTSEARCH 


Biotechnology  reietrch  requires  •  lubtctntitl  tnvettaent.  Univertitieti 
faced  wich  declining  Federal  funding  of  bitic  retetrchi  have  turned  to  industry 
•  potential  source  of  revenue  for  ^upporcinx  tKriculturtl  research.  Industry 
•  pontora  Joint  ventures,  contr^ctSi  grsnti,  snd  coniortiuas  with  universities  to 
conduct  cutting^edge  jgricultursl  resesrch.    Deipite  the  benefits  of  induitrisl 
funding,  concerns  hsve  surfsced  in  the  sgricuUural  resesrch  cosnunity  the  propriety 
of  ths  dote  working  relstionihips  being  estsbUshcd  between  universities  and  in- 
dustry.   Will  lucrative  consulting  srrsngements  with  industry  csuse  fsculty  to 
neglect  their  teaching  snd  public  lerv  ice  oblAgit  ioni?    Will  conflict'of-interest 
issues  srite  among  scientists  who  src  involved  in  profitable  research  projects 
with  industry?    Will  interest  in  bsiic  igricuUursl  research  diminish? 

Background 

In  the  ls9t  few  yesrs  there  has  been  increasing  coiamercisl itation  of  bio- 
technology reae^rch  through  joint  univeriity-indu«cry  reaearch.    The  Patent 
Reforo  Act  of  1980  haa  done  nuch  to  clarify  the  patent  relationahipa  aaiong 
univeraitiea,  corporationa.  and  the  Federal  Government.    The  Act,  which  took 
effect  July  l|  1981 »  providea  a  aingle  Federal-wide  policy  on  the  allocation 
of  patent  righta  resulting  fron  federally  aupported  research  and  givea  prefer- 
ential benefits  to  unlveraitiea,  saall  builneti  firns,  and  non-profit  organi- 
rations.    The  Act  requirea  that  univeraitle*  ba  given  preferential  title  righta 
to  invent iona  made  under  federally  funded  R&D.   Ita  intent  ia  to  encourage 
cooperation  between  univeraitiea  and  industry  *'y  allowing  the  unlveraitiea  to 
offer  future  licenaea  in  exchange  for  aupport  e  "sn  if  Federal  money  ia  involved. 
Soae  reported  arrangeoenta  are 

*Yale  Univeraity  aigned  a  three-year  $1.1  cnlllion  research  contract 
with  the  Calaneae  Corporation.    Celaneae  ia  irterested  in  lesrning  how  to 
use  naturslly  occurring  entyaes  in  the  aenuf scturing  of  cheaicsls  snd  fsbrics. 

-Rockefeller  University  snd  Honssnto  Covpany  announced  s  five-yesr 
$^  aillion  sgreeaent  under  which  Konsonato  will  support  bssic  resesrch  in 
plsnt  Qoleculsr  biology  at  the  University. 

In  sddition  to  such  arrsngeaentSi  various  State  legislstures  are  sppropri- 
sting  specisl  funds  to  support  university-industry  resesrch.    The  public 
funds  sre  being  used  to  stiHulstt  privste  aatchinK  funds. 

Although  industrisl  resources  significantly  augment  university  resesrch 
cspsbili ties,  Bsny  questions  hsve  been  raised  about  the  potential  negative 
inplicationa  of  theae  arrangenenta.    Soae  critica  Question  the  icpsct  of  auch 
venturaa  on  the  univeraity.    Will  private  reaearch  projacta  conflict  with  the 
teaching  responsibilities  of  professors  involved?     Is  it  ethicsl  for  grsduste 
students  to  sssist  s  professor  in  resesrch  being  dene  to  facilitate  the  pro- 
feaaor^a  private  comnercial  interests?    Also,  vhsc  type  of  iapsct  will  this 
kind  of  resesrch  hsve  on  bssic  sgricultursl  resesrch^   Ths  nsw  biotechnology 
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conpantea  ar«  prepared  to  pay  aalartea  auch  hifher  than  the  acadeaic  conounity. 
The  poaaibilitiea  exiat  that  not  only  will  faculty  nenbera  be  hired  away  froia 
the  untveraitiea*  but  alao  that  they  nay  leave  to  fora  their  own  coypAaita. 
If  univeralty  facultiea  are  beinf  recruited  for  induatry  joba,  will  enough 
faculty  reaain  to  teach  the  next  generation  of  acientiata?    Alao  graduate 
atudifta  are  leaving  to  work  in  induatry  rather  than  finiahing  degreea  and 
teaching. 

The  problen  in  aome  caaea,  according  to  one  critic,  Mnrty  Strange  in 
hia  article,  •'Who  P«ya  for  Agricultural  Reaearch,"  it  that  private  covpanies 
aupport  prioarily  applied  reaearch  becauae  the  tine  apent  on  thia  reaearch  ia 
Buch  ahorter  *nd  uaually  has  inoediate  value  to  the  coapany.    _l/  Baaic 
reaearch,  on  the  other  hand,  ia  longer-tera  and  uaually  doea  not  produce  icae- 
diato  reaulta  aa  profita.    Sone  acientiata  and  policy  aakera  are  concerned, 
becauae  while  applied  reaearch  producea  quicker  reaulta,  auch  findinga  depend 
on  fundamental  *.>  owledge  which  ia  obtained  through  baaic  reaearch.  2/ 

The  Diviaion  of  Agriculture,  Cotaraittee  on  Biotechnology,  of  the  National 
Aaaociation  of  State  Univeraitiea  and  Land-Grant  Collegea  (NASULCC) ,  haa  been 
working  to  expand  private  funding  of  biotechnological  reaearch  In  state  agri- 
cultural experiment  atationa  and  .-iveraitiea,  aa  well  aa  to  alleviate  potential 
probleaa  wh?.ch  night  reault  f  .^  ^uih  arrangenenta.    In  teatiaov  before  the 
Houae  Conaittee  on  Agriculcm     (June  6,  1984),  Theliav*  R.  Baungardt,  Director, 
Indiana  Agi 'cuit-  r^i  Exoerii  «nt  Station,  liated  aoae  of  the  efforta  of  the 
coontttee.    __3/    Vhc>  ^nclvie  ioproving: 

—  tax  conaideraCiona  for  varioua  funi-ng  arrangeaenta; 

—  infonaation  on  appropriate  uae  of  patent*  and  Certificatea  of 
Plant  Variety  Protection; 

—  guidelines  for  the  developaent  of  a  univeraity/induatry 
reaearch  contract;  and 

—  guidelinea  for  faculty  conaulting  in  the  private  aector. 

Groupa  have  convened  to  diacuaa  ethical  concerna  flowing  fron  univeraity- 
induatry  efforta.    Yale  Unlveraity  haa  foraed  an  Office  of  Cooperative  Reaearch 
to  atrengthen  linka  between  univeraitiea  and  corporatlona.    The  NASULCC  Coa- 
wittee  on  Biotechnology  haa  developed  a  conclae  atatement  of  patent  law,  giving 
the  requirenenta  for  patent  appllcationa  and  the  circuaatancea  under  which 
patent  protection  alght  be  denied,    it  alao  haa  eatabliahed  a  Subcoonittee  on 


^/    U.S.    Congreoa.    House.    Cocnittee  on  Agriculture.    Subcottnittee  on 
Dcpartoent  Operstions  Resesrch  snd  Foregln  Agriculture.    Review  of  USDA's 
Biotechnology  Research  Progrso  Plsns,  Regulstory  Concerns  snd  Public  Benefits. 
Hesrings,  98th  Cong.,  2d  Sess.,  June  6,  1984.    Written  testiaony. 

2/  Scrsnge,  Msrty.  Who  Psys  for  Agrlcultursl  Resesrch?  Prsirie  Sentinel, 
Feb.  1982.    p.  10. 

3/  Ibid. 
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Social  end  Ethical  Iiiuet.  and  hai  set  with  the  Induitcial  Biotechnology  Aito- 
ciation  to  dxtcuit  mduatry  and  university  relationahipi  with  ipecific  ref- 
erenct  tc  aan power  ntedt.  jrtduate  education,  applied  and  basic  research 
prioritiei,  f  mancinj  biotechnology  researchi  and  consulting. 

The  President  of  the  Aiiociation  of  American  Univsrsities  (AAU),  Robert 
Roientveig,  stated  recently  that,  "the  desire  to  attract  nore  industrial  res- 
eerch  to  the  caapus  hat  created  the  need  to  understand  the  legal  and  ethical 
isiuss    regarding  ventures  which  sight  cause  conflicts-of-intsrfst.     4/  Ths 
AAU  h««  created  a  Clearinghouie  on  Corporate/Acadenic  Ties  which  lurvTys  how 
various  inititutions  are  organising  working  relationihips  with  induitrial 
firai  and,  sC  the  ssne  tine,  are  avoiding  confllcts-of-lntereit .    A  report  on 
the  findings  is  forthcoalng,  ^/ 

Analytis 

Industrial  support  of  biotechnology  resaarch  in  universities  sugoents 
other  funding  sources  and  enhancei  the  capacity  to  conduct  basic  and  applied 
research.  Ths  possibls  drswbacks  of  such  funding  are  reflectad  in  concerns 
about  confliccs-of-interest  and  sthics,  which  profesional  groups  are  now 
addreising     The  propoied  expansion  of  the  coopetitive  research  grant*  program, 
funded  by  USDA,  sey  satisfy  thoss  critics  who  believe  that  universities  should 
fund  sore  basxc  research  to  ccsplesanC  the  sppUsd  ressarch  funded  by  induitry 
St  universities.  ' 

Despite  choie  concerns  thers  iseMs  to  ba  a  general  consensus  «bout  the  need 
to  incrsais  induitrial  funding  for  univsrsicy  raiearch.    The  MASUGLC  Coniittae 
on  tiotechnology  recoasended  that  Congreii  Cakc  action  as  soon  ss  possible  to 
increase  incentives  for  industrial  support  of  university  research.     6/  Som 
sutgeicioni  ere  to:  — 

(1)  increase  capsbiUties  for  corporations  to  rsceive  tax  credits 
for  research  ec  universities.    So«s  heve  luggeeted  thet  100 
percent  tex  credit  be  given  on  net  eerninge  for  eU  corporete 
funding  grented  to  do  besic  reseerch  et  univereitiee; 

(2)  develop  further  tex  crcdice  for  reieerch  end  developaent 
cquipaent  doneted  by  corporetione  to  univereitiee.  Soae 
eay  theC  the  current  tex  lews  do  not  give  corporetione 
sufficient  tsx  credice  to  induce  edditionel  equlpMnt 
donetione; 


_4/  Upkowiki,  Wil.  Univerelty/Induetry  Reeeerch  xlei  Still  Viewed  With 
Concern,    CheMicel  end  Engineering  Hews,  v.    ,  June  25,  2984.    p.  U, 

JJ  Ibid. 

Metionel  Aeeociecion  of  Stete  Univereitiee  end  Lend-Crent  Collegce. 
Divieion  fo  AcricuUure  Cosaittee  on  Biotechnology.  e«crging  Biotechnologiee 
m  Agriculuture:    leeuee  end  Policiee.    Progreie  Report  n.,  Kov.  1983     83  p. 
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(3)    reaove  the  provision  of  Section  l23S(a)  of  the  Internal  Revenue 
Service  code  to  nake  it  possible  for  univeriiciei  to  ovn  cob- 
pletely  the  rights  to  inventions  nade  with  venture  capital 
and  to  permit  research  and  development  linited  partnerships 
Co  reCsin  tax  bsncfits.    This  would  ntke  it  assier  for  univsr- 
sities  to  continue  their  trsdition  of  pstent  ownership. 
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EFFECTS  OF  NEW  PLANT  BIOTECHNOLOGIES  ON  AGRICULTURAL  RgSEARCH 


Isiue 

There  it  t  contensut  in  the  agricultural  connunitv  th»t  ^«netic  engi- 
n«erinsv«n  ♦'Sve  a  profound  ispact  on  the  future  of  f      -o       d  farn  ayttem. 
Ctnetic  engineering  in  plint  breeding  it  expected  to  46s.       r  billion  to  the 
innual  value  of  cropt  before  the  year  200u.    The  imp        o  oreakChrougha 
in  the  new  plant  biotechnologies  vill  exceed  vnojc!  of  th*i  dev^-J      ;nt  of  iceberg 
^«ttuce  in  the  1920$  or  of  hybrid  corn  in  the  19333.    Bi»  .  the  b>  technology 
revolution  will  cone  ac  a  price*    The  continuous  infusion  of  the  new  biotech- 
nologies into  the  coapetitive  agricultural  narket  nay  have  unanticipated  effects 

8ick<round 

The  National  Science  Foundation  conducted  a  study,  through  its  Prograa 
on  Ethica  and  Values  in  Science  and  Technology,  to  exttaine  the  iapacta  o£  the 
new  plant  biotechnologies  on  breeding*    The  findinga  frora  that  atudy  foresee 
changes  in  farn  production  and  agribusineas  and  in  the  functions  of  agricultural 
reaearch  and  education.  1/ 

A  shift  of  disciplines  appeara  to  be  occurring  in  the  agricultural  experi- 
Qent  Stat  ions »  Much  of  the  expertise  in  biotechnology  liea  outaidc  the  land 
grant  universitiea,  while  aoat  plant  breeding  expertise  lies  within  the  institu- 
tiona.   Microbiologists  and  tnolecular  geneticiata,  once  employed  largely  in 
colleges  of  science  and  nedicine,  are  bef(inning  to  replace  plant  breedera  in 
igricultural  experiaenC  stations*    A  report  prepared  by  the  National  Aaaociacion 
of  State  UniveraiCies  and  Land-Grant  Colleges,  eatitaatea  that  an  additional  lOft 
full^tiae  acientiats  will  be  added  in  the  biotechnology  diaciplines  within 
the  next  two  yeara*     2/   Many  of  these  poaitiona  will  be  filled  at  the  expense 
of  conventional  plantT'reeding  scientista.    Because  biotechnologinta  and  plant 
breedera  differ  with  respect  to  work  environaent  and  location  within  Che  scien- 
tific cooraunity,  most  biotechnologists  have  had  littU  connection  to  farn  life. 

Another  conaequence  of  the  new  biotechnologiea  is  the  high  coaC  of  con- 
atruction,  itaintenancc  and  inatrumentation*    Every  State  has  been  able  to 
afford  a  conventional  breeding  prograa,  but  every  Sta''e  might  not  be  able  to 
afford  a  conprehensive  plant  biotechnology  program.    The  reaulting  effect  might 
be  a  limitation  on  the  nuabcr  of  States  that  can  engage  in  a  fulNfledged  bio- 
technology programi  and  a  concentration  of  scientific  talent  at  a  few  public 
and  private  insCitutiona* 


_ jy    U.S*    Congreaa^    House.    Cotnittee  on  Agriculture.    Subcooaittee  on 
Departaent  Operations,  Research  and  Foreign  Agriculture.    Review  of  the  USDA 
and  Joint  Council  Planning  and  Priority-Setting  Froceaaea.    98th  Cong.,  2d  Seaa. 
June  7,  1984.    Hearinga  Tranacript.    Testimony  by  Lawrence  Busch. 

_2/  National  Aaaociation  of  State  Univeraitiea  and  Land-Crant  Collegaa. 
DiviaTon  of  Agriculture  Committee  on  Biotechnology.  Emerging  Biotechnologiea 
in  Agriculture:     Isauea  and  Policies.    Progreaa  Report  II,  Nov.  1983.    85  p. 
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Struceural  and  bchtvi^rtl  chintet  are  occuring  in  the  leed  indutt.-j- 
If  •  consequence  of  the  new  biotechnolo{(iet.    The  larte  teed  coapanies  i"4ve 
continued  to  aonopolize  the  oarket  £or  major  cropt  while  the  small  teed 
companies  art  being  confined  to  local  narketa.    The  teed  industry  alto  it 
pre9surtng  experiment  tCationa  to  reduce  their  role  in  the  release  of  finished 
varieties  and  is  encouraging  then  to  restrict  themselves  tobssic  research. 
Some  universities  have  even  reduced  or  elininated  their  corn  breeding  t-rof.ran.  ^/ 

*   The  private  sector  tends  to  use  new  biotechnologies  differently  froa 
the  public  sector.    Instead  of  developing  insect^resistant  varieties,  soae 
industries  sre  developint  pesticide-resistant  varieties.  ^/ 

Probably  the  oost  dranstic  effect  of  the  new  biotechnology  will  be  on 
the  farner.    Production  in  the  seed  industry  is  gradually  being  noved  f»ota  the 
expertaent  stations  to  the  industrial  sector.    It  is  possible  that  farners  will 
trsdually  lose  their  traditional  *role  ss  prioary  clients  £or  pi snt  breeding 
research.    To  soae  extent,  fsrners  have  already  been  replsced  by  chemical  and 
seed  coopsnies.    The  new  biotechnologies  have  the  ability  to  taske  fsrners 
dependent  on  industry  in  a  manner  in  which  they  never  have  been  before s  There 
IS  the  potential  for  conflict  between  the  interests  of  the  farmer  and  chose  of 
agribusiness. 


Several  issues  appear  to  require  additioral  public  policy  consideration. 
One  is  the  issue  of  stnple  and  equitable  sources  of  funding.   In  testiraony 
before  the  House  Coovaittee  on  Agriculture,  Lswrence  Busch,  Co-Chair,  C)tsaittee 
for  Agricultural  Research  Policy,  Universitv  of  Kentucky,  stated  "Perhaps  the 
rasjor  policy  lopllcation  of  ...  (the  NSF)  .  .  .  study  is  that  certain  aspects 
of  the  new  biotechnologies  sre  unlikely  to  be  developed  unless  Federal  aoney 
is  svailablc  for  resesrch  and  education.   While  State  and  private  funds  are 
slresdy  sddressing  some  issues  effectively,  n'jch  of  the  potentisl  for  the 
new  plant  biotechnologies  will  only  be  realized  if  Federal  aonies  ara  oade 
available  in  «  relatively  unfettered  manner."  ^/    A  second  issue  io  that  the 
new  biotechnologies  have  the  potential  for  altering  U.S.  agriculture  ^nd  agri- 
cultural research.    In  addition,  unanticipated  consequences  nay  be  expected. 
Congress  may  want  to  intensify  its  oversight  and  monitoring  of  progress  and 
innovations  in  this  area. 


2/     U,S.    Congress.    House.    Corooittee  on  Agriculture.    Hearings,  op.  cit. 
4/  Ibid. 
5/  Ibid. 
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THE  imODUCTIOH  OT  BIOLOGICAL  CONTROL  ORGANISMS  TW  THE  ENVlltOKMEHT 


Biological  control  can  provide  gr^ac  economic  benefica.    But,  as  with 
all  ecoayiteta  oanipulaciona,  chere  are  potential  risks*    There  ia  ^reac  uncer- 
tainty concerning  the  regulation  and  release  of  new  organiaaa  created  by  bio- 
technology research.    At  the  preaent  tiae,  environmental  effects  associated 
with  the  deliberate  release  of  genetically  engineered  organisas  are  difficult 
to  predict.    What  type  of  regulatory  approval  proceases  are  needed  for  release 
of  .lew  organisas  to  ensure  protection  of  the  environnent  without  inhibiting 
the  potential  of  biotechnology  in  agriculture? 

Background 

Since  the  Supreae  Court  ruling  in  1980  which  allowed  genetically  engineered 
life  for«»  Co  be  patented*  pressure  haa  been  placed  on  regulotory  agenciea 
to  aonitor  the  biotechnology  induaCry,    The  testing  and  coooiercialisaCion 
of  these  Modified  organiaaa  has  raised  enormous  questions  concerning  the  ability 
of  existing  regulatory  structures  to  deal  effectively  with  the  cocntrc iaiisation 
of  biotechnology. 

In  June  1983»  joint  hearinga  were  held  by  che  Houae  Coiaraittee  on  Science 
and  Technology 'a  Subconaittees  on  Science i  Research i  and  Technology  and  on 
Inveatigationa  and  Oversight i  on  the  safety  of  gene  manipulation.    A  ataff 
report  of  thoae  hearings »  "The  Environoental  IvplicaCiont  of  Genetic  Engi- 
neering!** vas  released  in  February  1984  (coononly  referred  to  aa  the  Gore 
report) «    JiJ    Soae  of  the  oajor  findinga  and  recotaaendations  from  that 
report  are: 

(1)  An  interagency  advisory  comittee  is  needed  to  review  al\ 
proposala  for  deliberate  releaiea  of  new  organians.    The  com- 
aittee  should  be  organized  by  the  Environaental  Protection 
Agency  (EPA). 

(2)  EPA  should  extend  its  juriadiction  over  all  deliberately 
released  organisms  not  specifically  identified  4s  part  of  the 
legal  obligation  of  another  agency,    EPA  ahould  liait  ita  over- 
sight activities  undertaken  pursuant  to  the  Toxic  Substaacea 
Control  Act  (TSCA)«    EPA  ia  now  working  on  a  proposed  rule. 


1/    U.S.    House.    Connittee  on  Science  and  Technology.    Subcotaittee  on 
Inveatigationa  and  Overaight.    The  Environaental  Inpllcationa  of  Genetic  Engi- 
neering.   98th  Cong.,  2d  Ses».»  Feb.  1984.    12  p.  (Cocmittec  Print.) 
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(3)  The  Deptrtmcnt  of  Agriculture  (USDA)  htt  potentUl  r^guUtory 
jurisdiction  under  the  Aniatl  Pltnt  Hetlth  Inspection  Services* 
(aphis)  kUtutes  intended  to  control  introduction  of  hsroful 
or|inisos.    The  Cenersl  Accounting  Office  (OAO)  has  been  asked 
Co  investigate  the  scope  of  USDA's  jurisdiction  in  this  tret. 

(4)  Current  Net  ions  I  Institutes  of  HesUh  (NIH)  snd  its  Recoobinant 
DMA  Advisory  Coraaittee  (RAC)  oversight  is  linited  to  resesrch 
projeccs  that  receive  Federal  funding.    CooDcrcisl  firms'  com- 
coapli«nce  is  voluntary. 

(5)  NIH  and  USDA  should  revise  the  ncabership  of  their  RAC's  to 
include  individuals  specifically  trained  in  ecology  and  in 
the  environmental  sciences. 

On  Miy  16,  1984,  Judge  John  Sirica  issued  an  injuction  preventing  the 
field  ceiting  of  bacteria  which  lack  the  ability  to  form  froat  on  plant  sur- 
faces.    The  experiment,  involving  the  deliberate  release  of  gene-engineered 
orianiarai  in  t'^e  environment,  is  being  challenged  in  court  by  environitcntalista 
who  contend  chst  the  NIH  RAC  violsted  the  law  in  approving  the  experioenc 
prior  CO  fully  assessing  its  environmental  impact.    If  Judge  Sirica's  decision 
stands,  it  could  be  several  years  before  recoabinant  DNA  technology,  especially 
agricultural  work,  could  be  practiced  in  federally  funded  institutions  in 
the  United  Scates.     If  the  plantiffs  win  this  suit,  ic  might  have  a  negacive 
impact  on  the  tranafer  of  DNA  technology  to  the  industrial  sector.    At  the 
sane  time,  the  claas  action  provides  a  forum  in  which  the  atandsrds  and  prac- 
tices currently  in  place  can  be  assessed. 


EPA't  move  to  clsim  jurisdiction  over  all  deliberately  reieaae<:  organisns 
and  Judge  Sirics's  injuction  imposed  on  the  genc-engineered  experiment  have 
had  a  disquieting  effect  on  both  public  and  private  biotechnology  resesrch. 
Investment  in  biotechnology  research  may  be  slowed  by  court  challenges  and 
Federal  review  of  each  new  product.    Special  lef.i  slat  ion  enacted  by  Congress 
providing  clear  guidelines  «ight  reduce  court  challenges  in  the  future. 

In  testimony  before  the  House  Cowaittee  on  Agriculture,  John  Marvel, 
Research  Manager,  Monssnto  Agricultural  Producta  Conpany,  stated  that  the 
current  regulatory  clinate  is  "impeding  progress  and  must  be  stabilized. "  2/ 
EPA  contends  that  it  has  authority  to  regulate  reconbinant  DNA  under  TSCA, 
but  the  scope  of  the  act  is  not  clear  and  it  toay  require  greater  scientific 
and  legal  definition. 


2/   U.S.    Congress.    Hojse.    Coniaittee  on  A^xriculturc.    Subcoranittee  on 
Oepsrtmcnt  Operations,  Research  and  Foreign  Agriculture.    Review  of  USDA  and 
Joint  Council  Planning  and  Priority-Setting  Processes.    Hearings,  9«th  Cong., 
2d  Sets.,  June  7,  1984.    Hearings  Transcript.    Testinony  by  John  Marvel. 
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The  Nitional  AsricuUurtl  Retftrch  and  ExCenaion  Uiera  Adviaory  Board  ^/ 
haa  recooaended  the  eatablith&ent  ('  a  tenporary  national  Biotechnology  Co- 
ordinatint  Conitaion  to  ensure  that  the  regulation  of  the  biotechnology  in- 
duatry  ia  effective,  acienCific,  and  in  the  public  intereat .     4/    During  hia 
teatinony»  Harvel  pr<:3ented  an  overview  of  the  propoaed  CotxnitTTonU  atructure 
and  functior.a.    He  aaid  that  the  Cocniaaion  ahould  be  independent >  with  the 
Director  appointed  by  the  Preaident  and  confiroed  by  the  Senate.    The  Comiaaion 
ahould  include  representatives  froa  CPA,  USDA,  Food  and  Drug  Adainiatration, 
Occupational  Safety  and  Health  Adwiniatration,  the  acientific  cotaaunity,  and 
the  public.    The  Cotxniaiion  should  operate  for  not  nore  than  one  year  to  enaure 
that  preaent  organizational  and  functional  probleas  4.»e  solved  without  creating 
a  new  permanent  layer  of  regulatory  activitica.    The  Coaaiaaion  ahould  also 
be  multidisciplinary»  including  theologiana. 

The  Users  Adviaory  Board  haa  recocxnended  that  the  Biotechnology  Coordi- 
nating Coraiaaion  have  the  following  functions: 

(1)  define  interagency  linea  of  jurisdiction  and  authority  for 
guideline)  and  regulationa  for  research,  developraent,  «nd 
product  regiatracion  for  current  and  anticipated  needa; 

(2)  provide  an  inforeation  clearing  function  to  direct 
queationa  to  the  appropriate  Agency; 

(3)  enaure  that  each  regulatory  agency,  or  aoae  other  exiating 
agency,  establiah  an  ongoing  dialog  with  both  public  and 
private  sector,  to  assure  progress  of  biotechnological 
sciences  and  protection  of  the  public;  and 

(4)  give  greater  conaideration  to  the  protection  of  intellectual 
property  righta.    Proper  and  effective  protection  of  intel- 
lectual property  righta  will  provide  neceaaary  incentivea  for 
nore  coapanics  to  engage  in  new  reaearch. 


_3/    A  statutory  cooaittee  eatabliahed  by  the  National  Agricultural  Reaearch 
and  Extenaion  and  Teaching  Policy  Act  of  1977,  aa  reviaed  by  the  Agriculture 
snd  Food  Act  of  1981  (P.L.  97-98).    The  Board  has  the  general  reaponaibility 
for  preparing  independent  advisory  opinions  on  the  food  and  agricultural 
sciences.    The  Board* a  25  neabera  repreaent  the  aultiple  intereata  of  all 
uaers  of  the  Nation's  agricultural  acience  and  education  ayateas. 

J*i  U.S.  Congress.  House.  Cocmittee  on  Agriculture.  Hedringa.,  Op.  cit., 
June  77  1984. 
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When  tht  bloctchnolojy  Industry  retchti  the  level  of  Urse-icele  tiUiiti 
throoih  cotMirciil  ippllcetlon  of  »enttlc«lly  enjinttred  or»inl«»i,  protocoli 
will  need  CO  be  eetebllehed.    HlH'e  RAC  hei  deelt  with  review  of  experUintt 
only  tt  th«  riiiirch  level.    The  Ueere  Advieory  Boetd  eeld  CheC  the  RAC  co«- 
Biccee  had  done  en  edequete  job,  but  thiic  proper  juidellnce  «nd  rulee  vill 
hive  to  be  eetebllehed  when  reeeerch  movee  out  of  the  Ubor«cory  Into  the 
coMiercUl  pheie.    The  etudy  preeenCly  belnj  conducted  by  CAO,  pureuent  to 
Che  Core  report,  on  USDA'e  rejuletory  jurlidlcclon,  mi^t  provide  Congreee 
with  eddiclonel  opUone  for  ecruccurlnj  of  the  rejuUcory  proceee.  Alternetl 
could  «leo  be  InveitlRewd  «C  future  overel^hc  heetlngi  de«UnR  with  federel 
Insecticide,  runjlcide  and  Rodentlcide  Act  (rirRA)  tnd  APHW. 
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IMPACT  OP  KEW  TECHSQLOCIgS  OH  FARM  STRdCTURE 


Uiue 


Technological  change  hat  been  the  doninanc  factor  in  changing  (he  atcucture 
of  agriculture.    The  conplexity  and  diveraicy  of  (he  faro  ayatea  aakea  it 
extremely  difficult  to  aeaaure  the  aagnicude  and  the  direction  of  the  effecta 
of  technological  breakthrougha.    Concern  it  being  expreaaed  that  many  of  the 
nev  technologlea  will  provide  benefita  for  the  larger  agri-buiineaa  enterprentf.jr 
at  the  expenae  of  the  araaller  farmer.    Such  a  trend  night  continue  if  a  profit- 
able and  diverse  farm  aector  ia  not  atiraulated. 

Background 

Faro  atructure  has  undergone  continuous  change  during  the  developaent 
of  modern  agriculture  in  the  United  Statea.    Between  1950  and  1980,  the  nuaber 
of  people  living  on  farm  fell  from  23  aillion  to  fewer  than  eight  nillion, 
and  the  average  aize  of  farma  doubled  to  juat  over  400  acrea.  In  >981,  agricul- 
tural production  unit  a  were  made  up  of  112,000  large  faraa,  which  produced 
49  percent  of  the  U.S.  fam  output;  582,000  aediua-aixe  faraa,  which  produced 
38  percent  of  the  outputs  and  1,742,000  taall  faraa,  which  produced  13  percent 
of  the  output^    _1^^    Incoae  baaed  on  farm  aalea  tended  to  be  concentrated  in 
the  larger  farma.    Moat  agricultural  policy  experta  believe  auch  atructural 
changei  will  continue,  but  they  diaagree  about  the  rate  of  auch  changea. 

Projectiona  publiahed  in  U.S.  Fam  Nuabera,  Sitea  and  Related  Structural 
Dipen»iona_.    Projectiona  to  the  Year  2000  ahow  that  the  proportion  oi  ■edlun" 
fired  U.S.  tanaa  wii;  decreaae  and  the  proportion  of  large  and  aaal  1  farva  will 
increate.    "Land  ovnerahip  will  be  doainated  by  fewer  faraa,  and  by  the  year 
2000,  the  largeat  one  percent  of  the  faraa  will  account  for  about  50  percent 
of  cotal  farm  production.    About  50  percent  of  the  farta  land  will  be  famed 
by  Che  largeat  50,000  faraa  and  about  2/3  of  the  wealth  in  the  agricultural 
tecto:  will  be  in  the  handa  of  the  top  20  percent  of  fartiera."  2/ 

The  report,  Needa  Aateaawent  for  the  Food  and  Ajtricultural  Sciencea,  dia- 
cuaaet  farta  adjuataer.t  probleaa  cauaed  by  the  new  technologiea,  but  doea  not 
call  for  aolutiona  to  theae  conplex  probleoa.  _2/   The  report  acknowledgea  that 


JJ    U.S.    Departaent  of  Agriculture.    Suaaary:    Needa  Aafsaaaent  for  the 
Food  and  Agriculfjral  Sciencea.    The  Joint  Council  on  Food  and  Agricultural 
Sciencea.    Waihington,  U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  44. 

-1'    Lin,  Williaa,  George  Cofftaan,  and  J.  B.  Penn.    U.S.  Farm  Nuabera, 
Sixea,  and  Related  Structural  Dinenaiona;    Projectiona  to  the  Year  2000.  Tech. 
Bullentln,  1625,  USDA,  ESCS,  July,  1980.    In  Butler,  L.  J.  and  Allan  A,  Schaid 
The  Fara  and  Food  Systen  in  Tranaition.    Caarging  Policy  laauea.  Publiahed 
by  U.S.  Departaent  of  Agriculture.  Cooperative  Extenaion  Service,  1984.  p.2. 

^/  U.  S.  Dept.  of  Agriculture.  Refarence  Document:  Neada  Aaaeaanent 
for  the  Food  and  Agricultural  Sciencea.  The  Joint  Council  on  Food  and  Agri- 
cultural Sciencea,  Wathington,  U.S.  Govt.  Print.  Off.,  Jm.  1984.    p.  300. 
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molt  nev  tectinolotiei  will  yield   greater  volume  for  f<raert  vho  tdopt  the 
technology  etrly,  and  retult  in  «  reduced  nuabtr  of  final.    The  Needi  Atteaf  tnt 
•titea  thtt  tocitl  icientiita  aifht  be  able  to  predict  the  coniequencea  ot 
policy  choice!  and  new  technologiea  tf  they  provided  "...  iaproved  reaearchi 
behavioral  atudiea*  and  data  that  are  baiic  to  future  po.icy  conaidetaciona.'* 


The  Needt  Aa  eaiaent  raiaea  queationa  about  the  relationahip  between 
tcchnolosy  and  fara  itructure^  but  doea  not  propoae  any  iolutions.    The  report 
doea,  however,  liat  aj^r  icultural  pol  icy  reaearch  needa.    laauea  flowing  from 
the  application  of  new  technologiea  were  not  addreaaed  fully  in  Che  FY  1965 
Priori tite*  for  Reaearch »  Extcnaton  and  Higher  Education  Report,  and  nay  not 
be  highlithted  in  the  upcooing  FY  1986  prioritiea  Report.    An  iaaue  warranting 
pofalble  additional  Congreiaional  attention  ia  the  Departnent  of  Agriculture'a 
plans  to  consider  the  faro  adjuat^enta  that  aight  be  caused  by  nev  directiona 
of  future  fsra  technology. 

The  Office  of  Technology  Assessment  (OTA)  is  conducting  an  aaaeaaaent 
of  emerging  agricultural  t?chnologiea  and  their  relationihip  to  public  polic" 
Thi*  study  was  requeated  by  the  Subcoooittee  un  Depcrtoent  Operationa,  Xes>  4rch, 
and  Foreign  Agiiculture,  along  with  other  aubcoanitteea  of  the  House  Agricdture 
CoTxaittee.      The  atudy,  entitled  "Technology,  Public  Policy  and  the  Changing 
Structure  of  American  Agriculture",  vill  exanine  the  aupply  and  denand  for 
U.S.  agriculture  in  the  year  2000,  explain  the  inpact  of  technological  advancea, 
and  analyze  public  policies  in  relstion  to  potentisl  benefits  snd  costs. 

In  testtoony  before  the  Houie  Cortnittee  on  Agriculture,  Dr.  Hichsel  Phillips, 
Director  of  the  Food  snd  Renew««ble  Resources  section  of  OTA  xid  thst  pretiainsry 
findings  indicste  that  biotechnology,  inforaation,  and  coronunications  technologiea 
will  have  a  profound  iopact,  reaultinj  in  atructural  changea.     4/    New  technologiea 
will  increaae  yield,  improve  quality,  decrease  cost  of  production,  snd  expsnd 
useful  world  croplsnd.    OTA  will  subiL\t  sn  interim  report  froa  the  studv  to 
be  used  in  considersti >a  of  the  1985  Fsra  9ill  Ister  this  yesr.    The  conpleted 
sssessnent  is  scheduled  for  relesse  in  1985. 


J*J   U.S.    Congress.    House.    Cocoittee  on  Agriculture.    Subcovairtee  on 
Departnent  Operstions,  Resesrch  snd  Foreign  Agriculture.    Review  of  USDA  and 
Joint  Council  Plsnntng  snd  Priority-Setting  Processes.    98th  Cong.,  2d  Sess., 
June  7,  1984.    Hescings  Transcript,  2d  Sess. 
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ENVIKOKMEKTAL  tHPACT  OF  ACMCULTORAL  PESTICIDES 


I»iue 

Eapirical  data  indicAte  that  during  the  19S0i  and  1960a  the  benefita 
aaiociated  with  peaticide  use  were  obtained  at  lubatantial  cost*    These  costs 
included  development  of  s^^^^^c  resistance  in  target  populations,  danase  to 
non-target  species  of  plants  and  wildlife  populations,  deatruction  of  beneficial 
insects,  and  detriaental  effects  on  human  health  and  reproductive  capacity. 
A  recent  survey  indicated  that  77  percent  of  the  public  conaider  pesticide 
residues  to  be  a  serious  hazard.    What  .teeda  to  be  done  to  aasure  that  pesti- 
cides are  not  adversely  afffcting  the  environnent?    What  will  satisfy  the 
deoands  of  environmental iats  and  the  deaanda  of  farcera? 

Background 

Tlie  eatinated  total  environaental  coata  of  pesticide  uae  in  the  United 
State-  is  aet  nt  $839  mllion  annually.    Included  in  this  figure  are  categories 
of  environaental  cost,  rcnging  froa  reduced  natural  eneniea  and  increased 
resistance  to  peaticides  ($287  million),  to  fish  and  wildlife  loaaes  ($11 
Billion).    Pesticide  poisonings,  including  those  that  result  in  fatalities, 
are  eatinated  to  cost  $19^  Million.  _U 

There  have  been  attacks  on  the  use  of  pesticides,  the  industry  which  aup- 
pliet  then,  and  the  agricultur i^ta  who  advocate  their  use.    Pesticides,  which 
ultioately  end  up  in  the  soil,  behave  not  only  according  to  the  properties  of 
the  chemical  themselves,  but  alao  react  vith  the  particular  matter  with  which 
they  come  in  contact.    Soaetinea  soil  microorganismn  can  break  dovn  peaticidea 
before  they  take  effect.    The  major  concern  is  that  no  one  knows  with  any  pre- 
cision  what  happens  to  peaticides  when  thty  leave  the  farmer's  field.  Pesticides 
may  seriously  damage  the  delicate  composition  of  the  soil  and  reduce  the  long- 
term  toil  productivity. 

The  U.S.  Department  of  Agriculture  report,  K'eeds  Asseaament  for  the  Food 
and  Agricultural  Sciencea,  addresses  the  issue  of  pesticide  use.  T^e  report 

accepts  projections  of  increased  pea\.icide  use.  mostly  due  to  increaaing  herbi* 
cide  use,  aa  more  famera  adopt  conservation  tillage  nethoda,  which  are  advocated 
in  order  to  prevent  eroaion  of  topsoila.    Although  it  recognizes  gapa  in  knowledge 
about  long-term  effects  of  present  application  ratea,  the  report  does  not  emphasize 
understanding  tha  effecta  of  peaticide  use  on  long-term  soil  fertility  aa  a  major 
research  area.    The  Needs  Asseaament  dots,  however,  advocats  aore  targeted  biological 
control  systems  having  fewer  environmental  hasarda,  auch  as  integratad  pest  nan* 
agement . 


1/  Crosson,  Pierre  R.  Resource  and  Environmental  Effecta  of  U.S.  Agriculture. 
John  Hopkina  Univeraity  Press,  1982.    P*  33. 

2/  U.S.  Department  of  Agriculture.  Reference  Document;  Needs  Aaaessaant 
for  tKe  Food  and  Agricultural  Sciencea.  The  Joint  Council  on  Food  and  Agricul- 
tural Sciences.    Washington,  U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  131. 
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The  Joint  Council  on  Food  ind  Agricultural  Sciences'  study,  FY  1985  Priori- 
ties for  Research,  Extention,  and  Huher  Education,  teUcted  eiy*' »•  national 
priorities.    ^7    Su»tainin«  soil  productivity  w«i  rank«d  nuabc*  on  the 

list  of  eixht  priorities.    The  Joint  Council's  report  focuses  on  the  nejcative 
inpact  of  soil  erosion  by  wind  and  water,  and  does  not  eophasize  the  need  for 
research  on  the  lons-range  dctrinental  effects  on  the  envicono^nt  which  may  result 
froi3  pesticide  use. 


There  does  not  appear  to      enough  adequate  scientific  knowledi^e  of  oicro- 
Mal  ixctivitv  in  soils  to  show  def  init  welv  that  pesticiden  are  producing  long- 
range  adverse  effects  on  soil  processcsa.  It  is  difficult  to  respond  to  criti- 
cisos  until  the  agr  icultural  research  systera  understands  the  chenical  and  bio- 
logical properties  of  soil  as  they  relate  to  soil  fertilitv.    In  testimonv  before 
the  House  Conmittec  on  AgricuUure,  Jerone  B.  Weber,  professor  m  the  Crop  and 
Soil  Science  Departraent  at  North  Carolina  State  University  stated  that  "... 
pesticides  which  are  presently  be-.ng  used  are  as  safe  to  the  environnrnt  as 
cocmonly  used  pharnaceuticals  are  to  huraan  health.    Foi  both  exaraples,  misuse 
can  lead  to  disaster,  and  proper  use  can  lead  to  great  benefits."  ^/ 

Rticonnendations  have  been  nade  for  the  Environmental  Protection  Agencv 
to  assemble  a  package  of  industrially  generated  information  about  the  cheai- 
cal,  biological)  and  rnvironaental  properties  of  their  respecCive  pesticides. 
Also  rccomendcd  is  continued  Federal  support  of  basic  research  to  evaluate 
pesticides  and  their  effects  on  soil  productivity  and  development  of  a  oore 
accurate  soil  test  on  which  to  base  rate  recoonendations. 

Both  the  Needs  Assessment  and  the  FY  19BS  Priorities  Report  neglected  to 
discuss  the  issue  of  pesticide  effects  on  soil  fertility  and  near-term  alterna- 
tives on  pesticide  retulation.    Attention  aight  be  g&ven  to  this  area  ao  at 
possibly  to  prevent  another  recall  of  a  pesticide  in  wide  use,  such  as  the  "EDB 
cancellation".    The  Joint  Council  could  focus  on  peaticide  use  relative  to  sus- 
taining soil  productivity  when  preparing  its  next  annual  priorities  report. 
The  research  and  extcniion  aystea  night  try  to  anticipa.te  additional  restrictions 
by  moving  to  find  alternatives  to  increased  pesticide  use. 

The  Agricultural  Research  Service  allocated  $550,000  of  its  fiscal  year 
19BS  research  budget  request  to  focus  on  effects  of  pesticide  use  on  soil 
fertility.    Thii  is  an  initial  step  to  increase  research  on  soil  fertility. 
Additional  Federal  funding  has  been  reconsended  to  sustain  and  increase  research 
on  biocontrol  prograras  and  soilTlant-nutrit ion  relationships^  so  that  soil  fer- 
tility and  ita  aanagen«nt  are  better  underatood. 


^/    U*S.  Oepartoent  of  Agriculture.    FY85  Priorities  for  Research,  Extenaion 
and  Higher  Education.    The  Joint  Council  on  Food  and  Agricultural  Sciences. 
Washington,  U.S.  Govt.  Print.  Off.,  June,  1983,    37  p. 

A/    U.S.    Congress.    House.    Cotnmittee  on  Agriculture.    Subconaittee  on  Oe- 
partoent Operations,  Research,  and  Foreign  Agriculture.    Review  of  the  Oepart- 
aent  of  Agriculture  and  Joint  Council  Planning  and  Priority  Setting  Processes. 
Hearings,  9dth  Cong.>  2d  Seas.,  June  7,  1984.    Hcirinfts  Transcript,    p.  204. 
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INTEGRATED  ?EST  MANAGEMENT  PROSPECTS  AND  KSEDS  FOR  THE  FUTURE 


ta>ue 


Pest*  caute  large  decreat«t  in  «xpect«d  annual  yields  of  the  world's 
food  crops  even  though  large  attounts  of  pesticides  are  used  for  thetr  con- 
trol.   Pescs  of  all  types  manage  to  destroy  about  SO  percent  of  the  harvest 
worldwide  each  year.    By  using  all  methods  of  pest  suppression  in  an  inte- 
irtfted  and  ecologically  compstible  n«nner,  losses  to  hsrvests  can  be 
substantially  reduced.    Better  research  And  adcn&nistraticn  may  be  necessary 
to  Achieve  such  a  gosl. 

Background 

In  the  psst»  farmers  have  relied  extensively  on  chetaical  pesticides. 
But  these  often  have  had  deleterious  side^effects  on  the  environment  and  huafln 
hcalthi  snd  some  pest  species  have  butlt  up  a  tolerance  to  their  effects.  It 
has  been  estmsted  thst  recent  increases  in  costs  for  pesticides  can  aake  the 
price  for  conducting  chemical  warfare  on  pests  equal  to  the  value  of  the  produce 
saved.    Donald  G.  Crosbyi  a  toxicolo|ist  at  the  University  of  Cslifornisi 
sees  integrated  pest  managenent  (IPH)  as  the  comin|  approach  in  pest  control » 
with  chenicsl  pesticides  "fading".  U 

Integrated  psst  manaiement  is  a  systen  which  substitutes  detailed  knowledge 
about  pests*  natures  and  habits  for  indiscrisinate  use  of  cheaical  poisons. 
Int«|rated  control  uses  cultural »  cheaicali  and  biological  control  taethods  to 
suppress  pests  while  preserving  insect  parasites  and  predators.    Thie  is  a  aajor 
point  that  separates  inte|rated  control  fros  chemical  control.    Preliminary  data 
suggest  thst  biologicsl  control  progracs  return  sbout  $30  in  effective  crop 
protection  for  every  doUar  invested.  In  contrasti  pesticide  control  programs 
return  $4  to  $5  in  crop  protsction  for  every  dollar  invested.  2/ 

Econoaic  analysis  is  used  widely  in  IPM  research  to  demonstrate  its  cost/ 
benefit  ratio.    Results  have  shown  i  for  instancei  that: 

(1)    net  returns  to  an  individual  cotton  farmer  vay  be  increased 
fron  $25  to  core  than  $100  per  a're  through  the  use  of  I^H; 


1/  Salisbury,  David  F.    New  Technology  Fushes  American  Atriculture  to  New 
FrontTers.    The  Ch^'istisn  Science  Monitor.   Kov.  2,  1983:  20-21. 

2/  Kischi  Stephen.    University  of  California,  Berkeley.    Econoaica  of  Bio" 
logicTil  Control.    Speech  presented  at  the  Annual  Meeting  of  Aaerican  Association 
for  thti  Advancement  of  Science,  New  Yorki  May  24-29 >  19S4. 
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(2)  the  ntt  return!  to  ilfifi  producer!  niy  be  increited  by 

auch  ■■  $25  per  acre  and  inaecticide  u!t  reduced  by 
75  percent;  and 

(3)  IPH  Htthoda  Q«y  increaae  the  life  of  alfalfa  atand!. 

Soae  contend  that  IPM  ia  not  effective  for  larte-!cale  coooercial  faraing. 
Hovftver,  in  tera!  of  envlronaental  quality  and  aavinji!  to  faraer!,  recent  De- 
partoent  of  Agriculture  !tatiatic!  ahow  that,  with  u!e  of  IPM,  from  1971  to 
1982,  in!ectlcide  u»e  on  vo^ton  haa  been  reductd  froa  73.4  million  to  16.9 
million  pounda,  on  grain  !or«hura  froa  5.7  to  2.5  nil  lion  pound!;  and  on  peanuta 
froQ  6.0  to  l.O  aillion  pounda.    Such  dit»  ahow  that  IPM  can  ninimite  the  u!e 
of  insecticidea  and  that  I?H  nay  be  u!ed  on  a  large  !cale. 

Analyaia 

Deapite  IPM*!  !ucce!!  in  reducing  pe!ticlde  use  on  !oae  cropa,  It  doe!^ 
not  have  univer!al  appeal.    Fanaer!  have  not  accepted  widely  a  !y!tem  that  does 
not  uae  cheaical!.    Poaaible  exception!  are  thoae  involving  organic  farning. 
Sylvan  Wittwer,  former  Director  of  the  Michigan  Agricultural  Experlaent  Station, 
teatified  that    ttcauae  of  funding  conatralnt!  and  the  lack  of  aultldlaclpllnary 
reaearch  n«ce!aary  to  inprove  the  application  of  IPM,  IPM  will  not  be  adopted 
on  a  large  acale  in  thia  generation.  2! 

Federal  funding  for  IPM  reaearch  hia  been  the  Inpetua  for  encouraging 
univertltie!  to  overcome  institutional  and  dlaclpllnary  barriera.    But,  the 
Department  of  Agriculture  (USDA)  haa  propoa^d  terminating  grant!  earmarked 
for  IPM  reaearch  In  recent  year!.    A  'ooperatlve  State  Reaearch  Service  apeclal 
grant  for  biological  peat  control  waa  terminated  In  the  flacal  year  1985  budget 
that  came  out  of  USDA;  the  funda  for  IPM  In  both  the  Federal  cxtenalon  service 
and  in  the  apeclal  grants  prograas  weie  omltttd,  but  later  reinstated.  IPM 
research  l*  faced  with  Increaalng  budget  constraints. 

A  void  noted  In  the  Keeda  Asseasmtnt  for  Food  and  Agricultural  Sciences 
ia  the  lack  of  attention  given  to  understanding  the  effect  of  pesticide  use  on 
long-term  aoll  fertility  as  a  major  needa  area.  Reducing  or  eliminating 

pesticides  for  many  uaers  promises  to  help  reduce^farntrs*  production  coats 
and  maintain  environmental  qualify.    Tlieae  advantages  alone  of  the  IPM  model 
warrant  considering  Increased  Fcdural  funding. 


3/   U.S.    Coiigreas.    House.    Comlttee  on  Agriculture.    Subcomlttee  on 
Department  Operationa,  Research,  and  Foreign  Agriculture.    Hearings  Charter. 
Pesticide  Use,  98th  Cong.,  2d  Sesa.,  Washington  (unpublished). 

4/   U.S.  Department  oi  Agriculture.    Reference  Document:    Ueeds  Assessment 
for  tTvc  Food  and  Agricultural  Science*.    The  Joint  Council  on  Food  and  Agri- 
cultural Science,  Uaahlngton,  U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  309. 
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Sose  provUion  sight  be  mtde  in  U5DA,  in  the  Environaental  Protection 
Atency,  or  in  the  Hitiontl  Science  Foundation  for  the  funding  of  Urge  con* 
•ortiua  projects  vhere  tiniver«itie«  c«n  conduct  research  requirini  large 
ciuUidiicipIiniry  retourcei  not  available  in  any  aingle  inatitution.  Such 
projecti  vould  integrate  the  varioua  conponenta  of  crop  protection,  crop 
rotation,  peifreaittant  varieties,  biological  control,  and  inaecticide  treat- 
■ents  into  unified  Integrated  atnagement  ayateaa  designed  to  ainiaise  the 
use  of  chemicala.    One  such  contortiua  haa  teen  in  operation  aince  1980,  but 
will  be  tennintted  early  next  year.    Recomendationt  were  aade  during  the 
Comittee  on  Agriculture*!  hearinga  in  June  1984,  that  Federal  funding  be 
appropriated  to  continue  theae  projects. 
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THE  MISSION  AND  CLIENTELE  OF  THE  EXTENSION  SERVICE 


The  cooperitlve  cxtentlon  iervlci  h«3  lought  new  iudlcncet  and  expanded 
Into  new  tnd  nore  lOcUliy  oriented  progriM  froa  Itt  orlglnii  focut  on 
agriculture  tnd  hooe  econoolct  In  prlturlly  rural  areaa.    Aa  deoanda  for  Ita 
ttervlcea  have  Increaaed  In  the  current  atooaphcrc  of  budget  tightening, 
dlaagtecnenta  have  arlasn  over  what  Ua  alaalon  and  clientele  ahould  be. 

Back)ttound 

According  to  the  purpoaea  apeclfled  In  the  original  Salt h-Levar  Act, 
the  olualon  of  the  cooperative  extension  aervlce  la  to  dlaaealnate  and  cncourafa 
the  application  ot  uaeful  and  practical  Information  ralatlng  to  agrlcultura, 
hone  econoalca,  and  related  aubjecta  anong  peraona  not  enrolled  In  land-frant 
colle^ea.    In  note  recent  tloca,  extenalon  haa  atated  Ita  nlatlon  la  to 
dlstealnate  and  encouraga  the  application  of  reaearch  generated  knowlcdga 
and  leadetahlp  technlquea  to  loprove  Aaerlcan  agriculture  and  atreagthen 
the  nitloa^i  faalllea  and  cooounltlea.    Warner  and  Chrlatenaon,  in  their 
•cudy  ot  the  extenalon  aervlce,  obaerve  that  extenalon  haa  defined  Ita  role 
at  educator,  even  though  the  aubject  natter  and  audlencea  have  clianged  ovar 
tl»c.  \J 

The  econoolc  and  social  structure  of  the  United  Statea  haa  changed  draatlcally 
in  the  last  75  yeara.    Kanaera  now  accot  nt  for  leaa  than  4  percent  of  the 
population.    Approxlnotely  125,000  farma  produca  half  of  the  value  of  total 
tarn  production.    Fatn^i^a  and  their  hired  workera  nake  up  only  13  percent 
ot  ail  petaoaa  la  thr,  food  and  flbat  ayatea,  and  farnlng  contributea  onA.y 
U  percent  of  tbt  v/ilue  of  theae  producta  at  the  conauner  level.    All  of  thcae 
change*,  aa  well  /^a  aany  other  concerna,  ralae  the  quaatlon  of  who  ahould  be 
acrved  by  the  «xtenalon  aervlce,  aa  well  aa  by  the  USDA/Land-Grant  Colleie  ayatea 
aa  a  wlK>le.    In  fact,  two-thlrda  of  extenalon'a  clientele  live  in  Mtropolltan 
«reaa.    W^itner  and  Chriateaaon  found  In  their  ttudy  that  over  a  quarter  of  the 
U.b.  population  {U  mUllon  houaeholda)  have  at  one  tl»<s  or  another  mada  uae 
ot  axtcnalon*a  aarvicea. 

bxtenalon  progranlng  haa  been  driven  by  clientele  demanda.    Over  the 
ycara,  many  new  prograaa  have  been  added  and  n4w  clientele  reached,  often  ^ 
without  the  accompanying  eliolnation  of  axiatlng  proframa  or  clienta.    Extenalon  s 
reaponalvenrsa  to  locally  defined  needa  haa  been  aecn  aa  *  unique  character ia tic 
that  la  olten  oUaing  froa  moat  other  governmental  organlzatlona.    Tb«  Extenalon 
In  the  '8Ut  report  arguea  for  a  broad  flexible  atateaent  of  purpoaa  that  can 
remain  relevant  and  reapond  to  the  dyoamlca  of  change.  21    In  contraat,  the 


1/    Warner,  Paul  0.  and  Jamea  A.  Chrlatenaon.    The  Cooperative  Extenalon 
S«tvice:    A  National  Aaaeaamcnt.    Boulder,  Wettvlew  Preaa ,  1984*    195  p. 

If    Joint  UbDA-tiAbULU:  Coaolttee  on  the  Future  of  Cooperative  Extension « 
bxtenTion  In  the  'BOa.    Hadlson,  University  of  Wlaconaln-Extenaion,  1983.    28  p. 
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NttlotiAl  Ajfrlculcural  Rtieirch  tnd  Extinilon  Uiirs  Advliory  Boird  h«t  ctlled 
tor  Kxteniloa  to  redirect  or  iIlAlnttQ  pro|rtiu  «nd  to  ihlfc  ptrionnel  to  the/ 
directly  itrve  the  oiedi  of  productri  of  U.S*  food  and  fiber*  3/ 

Hxteoflon  uy  ectkt  out  ■  lir|ir  roU  working  vlch  taill  ind  aedlua 
•  Ite  invu  by  dtfiult.   The  100,000  Urgeec  £■»■  that  product  hilf  of  total 
tara  output  havt  tcceit  to  infornatlon  tourcee  beyond  the  county  tgtnt* 
Hany  of  the  eoMtilns  blotachnologiea  and  coaaunlcatlon/ Infornatlon  tachnologlea 
will  ba  appllcabU  MXtly  to  large,  Integrated  faralne  oparatlona.    Y«t  80 
percent  of  all  faraa  c«n  generelly  be  deecrlbed  ea  aaall,  part  tlae,  retlreoent, 
or  hobby  faraa.   With  part  tlae  f araliig  becoalng  the  nora  rether  than  the 
exception*  aany  fara  oparatora  are  puraitlng  goale  other  than  that  of  obtelnlng 
oaxlaua  production  froa  their  fara4.    Soae  crltlce  have  euggeeted  chat  extenelon 
can  provide  alternatlvee  to  the  "bigger  la  better"  eyndroae  and  help  iteblllze 
the  tern  eector  by  teechlng  flnenclel  iu^egecaent  and  coat  reduction  technlquee 
to  asall  aad  nedluia  elzed  fame* 

FoUcy  gueetlont 

Thf^  fundaoental  queetlon  facing  the  Faderel,  SCete  end  locel  partnere  of 
the  cooperetive  extension  eyetea  la:  Who  ahall  be  aarved  end  how? 

Should  the  extenelon  eervlce  alee  Ion  be  broedly  beeed  or  nerrovly  focueed? 
Should  ite  cliaata  be  prlaarlly  rurel  or  urban,  fera  or  nonfara?   Should  the 
coepoaltloa  of  extenelon* e  clientele  be  left  to  that  which  reeulta  froa  voluntery 
partlclpetlon  la  Ita  prograai? 

le  an  extenelon  prog rea  which  la  driven  by  client  decunde  elveya  coneletent 
with  public  policy 7    what  klnde  of  ^xtenolon  progreae  would  encourage  e  dlveree 
end  protlteble  Agricultural  production  aoctor?   What  klnda  of  extenelon  progreae 
would  encourage  the  use  of  alternetlvee  to  cheolcel  peetldd^e  for  the  control 
of  dleeeeee,  Intecta,  and  <.ther  pesta  on  farna  and  in  houeeholde?    Should  theee 
typee  of  ptogreas  have  e  high  priority? 


3/    Netlonel  Agricultural  Reaeerch  and  Extenelon  Ueere  Advleory  Boerd. 
Agrlculturel  Reteerch»  Extenelon  and  Education  Recoaoendetlone*  Uaehlngton, 
U«S.  Uepartaent  ot  Agriculture,  19ti2*    30  p. 
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^bVi&i^O  iKb  bMITh^LEV&K  FURHULA  UNDfcR  WHICH  FEDERAL  FUNDS  ARE  ALLOCATED  TO  STATES 


Xbe  I'ibl  aaendoencs  to  the  Salch~Lever  Act  define  the  bislc  forcula  under 
which  Federal  cundt  ire  preientl/  lilocatcd  aaong  Che  Scices  for  extern  Ion  work. 
Lrlclci  point  out  that  the  foreculi  does  not  reflect  extension's  current  aisslon 
and  cileateie*    Oin  the  tomula  be  revised  to  provide  a  aore  equitable  distribution 
ot  tunds?   Would  a  formula  change  Improve  the  political  support  for  extension 
tundlng? 


cooperative  extension  prograas  receive  funds  froa  four  sources  Federal 
appropriations,  State  appropriations,  county  or  city  appropriations  and 
contributions  froa  non^overnnental  sources.    Over  the  65  /ear  history  of  the 
program,  the  ratio  of  tundlns  coning  froii  Fedtral-State-local  lourcei  approxioates 
40-4U-^U  respectively. 

Federal  funding  for  cooperative  extension  work  in  the  States  was  first 
authorized  under  the  Snlth-Lever  Act  of  1914.    The  initial  19 U  allotments 
were  subtequenti./  Incieased  by  nine  separate  pieces  of  legislation,  bsfore  they 
were  consolidated  in  the  Salth-Lever  aoendoents  of  1953.    These  were  further 
amended  In  1935  and  1962.    The  1962  amendments  provide  the  basic  forteula  funding 
gotten  referred  to  as  sections  3b  and  3c)  and  additional  specific  program 
tundlng  (often  referred  to  as  3d)  wlth^ndlvldual  formulas  appropriate  to  the 
programs.    The  current  3c  formula  dlv^s  20  percent  of  the  Federal  payment  among 
the  btates  in  equal  ahares,  4U  percent  aaong  the  States  on  the  basis  of  ruraJL 
population,  and  AU  percent  aaong  the  States  on  the  basis  of  fara  population. 

Criticism  of  the  cucreot  foraula  centero  around  charges  that  it  does  not 
retiect  extension's  broadened  clientele,  nor  extension's  special  mission  to  work 
with  comaercial  farmers.    At  the  present  tine,  the  greater  nuaber  of  extension's 
clients  are  urban  persons,  although  extension  still  serves  a  larger  proportion 
ot  the  rural  population. 

A  report  of  a  joint  USDA-NAbULGC  comnlttec.  Issued  in  1983,  reconmcnded  that 
Che  cooperative  extension  partners  reexaoine  the  formula  for  allocating  Federal 
funds  to  the  btates.  if  This  recosaendation,  in  effect,  endorsed  *  task  force 
appointed  ii\  i9b2  oy  The  Extension  Couaittee  on  Organisational  Policy  (ECOP) 
to  review  the  nanner  In  which  :funds  are  allocated  to  the  States.    The  task 
force  recoomended,  and  bCUP  accepted ,  5  guidelines  for  any  statutory  revision 
of  the  forfiula: 


1/    Joint  UbDA-NASULGC  Cotomittee  on  the  Future  of  Cooperative  Extension. 
bxteutTloa  In  the  'BUs.    Madison,  University  of  Wisconsin-Extension,  1983.    28  p. 


Issue 
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Current  3b  and  3c  funding  levels  for  each  state  sould  be 
"grand  tat  he  red"  to  Qininlse  program  disruptions. 
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Th«  current  4  percent  tat-aalde  for  Fedartl  tdnlnlttrttloa 
■hould  be  salntalned* 

h«lntaln  equal  dlatrlbutlon  of  2U  parcent  of  forcula  fundlnj 
anong  tha  Stataa. 

Appropriately  recognUa  total  population  and  agriculture 
(broadly  defined). 

Provide  earMrklng  of  funda  for  innovative  and  oultl- 
atate  afforta. 


Twenty  foraulaa  wera  avaluated  by  the  taak  force  befora  arriving  at  Ita 
tlnal  recomendatlon.  II  The  racoMcndaclona  that  ECOP  acceptad  la  Noveabcr 
19ttJ  Included: 


—  KxlatlRg  3c  funda,  Including  retlreoent  and  penalty  nail  funda, 
ahould  be  ahlf ted  to  3b  and  luch  funda  allocated  to  tha  Stataa 
at  the  lavel  received  In  1985  (e  •'grandfather"  dauaa). 

—  Tha  S«lth-iever  Act  ahould  be  aaendad  to  allow  Coagreaa  at  any 
tlaa  to  ahlf t  3d  funda  to  3b  with  the  allocation  to  each  State 
hencetorth  equal  to  that  recalved  the  year  of  the  ahlft. 

—  The  S»lth-Uvar  Act  ahould  be  antnded  to  dlatrlbute  any  new  3c 
tonaula  funda  aftar  1985,  net  a  A  parcent  deduction  for  federal 
adalnlatratlon,  aa  follovst 

A.  5  percant  to  a  State  or  group  of  Statea  for  apeclal  projccta} 

B.  20  parcent  In  equal  portloaa  (now  20  percent); 

C.  15  percent  according  to  caih  fara  recelpta  (new  eleaent); 
0.    25  percent  according  to  faro  population  (now  40  parcent); 
li.    25  percent  according  to  rural  population  (now  40  percent); 
F.    lU  percent  according  to  total  population  (new  element). 

—  The  data  uaed  to  calculate  dlatrlbutlon  of  3c  funda  ahould  be 
updated  at  such  tleea  aa  naw  data  are  available  for  &11  factora. 
It  la  anticipated  thla  will  continue  to  ba  approxlsataly  every 
lU  yeara  when  new  canaua  data  are  relcaaed* 

—  The  factor  uaed  to  represent  caah  farn  recelpta  ahould  be  a  10 
year  rolling  average  of  annual  caah  farn  recelpta  for  each  State. 


An  evaluation  of  thla  fornula  ravaalc  that  four  Statea  would  receive  an 
Increaae  of  aore  than  20  percent  out  of  each  new  3c  fornula  doller:  California, 
Arlrono,  Florida,  end  Coloredo.    Six  SCetee  or  terrltorlee  would  receive  e 
decreeee  ot  nore  than  10  percent  f ron  eech  eddltlonel  funding  doller:  Kentucky, 
West  Virglnle,  Tenneieee,  Puerto  Klco,  Vlrglnle,  end  North  Cerollne. 

Theee  rlnel  reconsendeClone  wer#  drcuXeted  to  ell  Stetc  extenelon  dlrectore 
tor  dlecueelon.    Report!  Indlceted  that  Stete  dlrectore  were  ebout  equelly 
divided  In  their  eupport  of  the  exlctlng  fomule  vereu©  the  recoaaended 
Dodltlcetlon.     Ae  e  result  the  concentue  of  ECOP  wee  that  there  le  not  eufflclent 
roeuon  to  prcee  for  e  change  In  the  foraule  et  thle  tloe. 


2/  Wedeworth,  Benry  A.  Stetetoent  before  the  Subconalttee  on  IVpertaent 
Operetlone,  Keeeerch  tod  Foreign  Agriculture.  Conlttee  on  Agriculture,  Houee, 
U.b.  Congreee.    Wtehlngton,  June  12,  1984.    10  p. 
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It  Federal  extension  tundlng  wtt  growing  in  real  terms,  there  alfhc  be 
greater  support  for  t  foroult  change.    However  3b  and  3c  funda  have  declined  by 
one-tlttb,  in  reaX  doilara,  over  the  paat  decade.   Thit  trend  haa  contributed  to 
«  decline  in  the  Federal  funding  ahare  fron  39  percent  to  34  percent  of  the 
total  extension  tunds.    In  addition*  the  project  earciarked  part  (3d)  of  the 
t-'ederal  contribution  has  riaen  from  5  percent  in  1970  to  one-third  at  present. 

yoUcy  (^lestloot 

A  review  of  the  current  Ssith-Lever  3c  foraula  would  include  the  following 
policy  quevtlons: 

(1)  What  criteria  ahould  be  uaed  to  allocate  Federal  funda  aoong  the 
Stacei,  and  whatweighta  ahould  ba  given  to  each  of  theae  factors? 

(2)  Should  all  of  the  client  groups  aerved  by  extension  and  all  of 
extenaion'a  special  aiaaiona  be  repreaented  in  the  formila? 

(3)  would  incltision  of  total  population  in  the  foraula  exceaaively 
diluta  aupport  for  extenaion'a  original  and  pritsary  clitntele  - 
tara  people? 

(<»)   Is  taro  caah  ritceipta  the  best  foraula  proxy  for  the  nucbec  of 

connercial  faraa  In  a  State? 
<5j    In  light  of  the  slow  growth  in  ftdaral  funding  for  extenaion, 

would  a  ravlsed  foraula  which  "grandfathers"  the  exiating  State 

allocationa  accospliah  its  intended  object ivea? 
C6)  Would  a  change  in  the  foraula  encourage  atates  that  receive  an 

increased  federal  allocation  to  reduce  the  level  of  atate  aupport? 
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bVALUATIOH  Oy  EXTENSION  EDUCATION  PROGRAMS 


Inue 

Isprovad  pertorunce  and  tapact  Maiureeent  it  needad  to  deceralne 
whather  axtantion  prograM  ara  et^acclve,  how  they  aifht  ba  improved,  and 
how  prograas  coopara  with  each  other  in  terat  of  coita  and  benefita. 

tfaocK^ouod 

btated  in  alnple  wordt,  an  evaluation  la  baaically  a  Judgaent  of  worth*-* 
ao  appraiaal  of  value.    l)r.  Jaaea  Nlchola,  Dsan  of  tha  College  of  Agriculture 
and  Llta  bclencaa  at  Virginia  Polytechnic  Inatltute,  haa  atated  that  axtenaion 
prograeing  la  dr Ivan  by  clientele  deoandt— the  cougheat  reviewera  poaaibla.  J[/ 
Yet  e  iVbl  i;«naral  Accounting  Office  (CAO)  atudy  pointed  out  that  tha  extcntToo 
conaunlty  racognlzad  the  need  to  ieprova  program  accountability  and  avaluation.  2/ 
Thia  concern  waa  echoed  in  the  Extenalon  In  the  *8Qi  raport:  "Becauaa  avaluation 
la  inportant  to  eXtenalon*a  eCf ectlvanatt,  wa  encourage  all  atataa  to  allocate 
adequata  reaourcaa  for  davaloplng  inprovad  avaluation  aathoda."  V    Tha  raport 
went  on  to  racocaend  that  axtenaion  Involve  the  public  and  daciaion  aakera  in 
ita  evaluation  et forte. 

Traditionally,  evaluation  of  extention  prograna  haa  been  concerned  with 
laeaauriag  Inputa  (eeetlngt,  otfice  via  ita,  telephone  cella,  ate),  counting 
nuabera  or  partlclpanta,  and  receiving  inComal  feedback  aa  to  cUantala 
aatlaf action.   The  aaausption  aeaaa  to  have  been  that  If  prograat  are  carried 
out  and  people  are  reached,  than  the  progrea  la  effective.    Suddenly  in  1977, 
Congrett  ordered  tha  Secretary  of  Agriculture  to  cirry  out  "an  eveluetion 
ot  the  econoaic  and  aoclal  conaequancea  of  tha  prograaa  of  the  extenalon 
aervlce"  and  to  tranaalt  a  report  of  the  evaluation  to  the  Congraaa  not  later 
than  March  31,  1979  (Section  1459,  P.L.  95-113,  Sept.  29,  1977). 

The  iVdl  OAO  report  alao  quaatlonad  eXtanalon*a  prograa  accountebiUty 
and  uvaluaclon  atforta.    CAU  found  th«t  33  of  the  State  extenalon  aervicee 
had  not  aaalgned  apecl£lc  evaluation  reaponaibllltiea  to  any  particular  ataff . 
Iventy-one  other  btate  or  territorial  exteneion  aervlce  had  eteff  that  Included 
aoae  evaluation  reeponalbilitlea,  but  only  five  had  aaparata  avaluation 
unite.   The  report  pointed  out  that  clearly  atated  and  Deanlngful  progrea 


U   Nlcholft,  Jaoea.    Stateaent  before  the  Subcoeaalttee  on  Departaent 
OperaTiona,  Ketearch  and  Foreign  Agriculture,  Coanlttee  on  Agriculture,  Kouee, 
U.S.  Congraaa.    Washington,  June  7,  198^.    8  p. 

2J   U.S.  General  Accounting  Office.    Cooperative  Extenalon  Servlcea*a 
hiaalon  and  federal  Role  Need  Congreaaional  Clarification;  Report  to  the 
Congreat  by  tha  Coaptroller  Cenaral  of  the  United  Statea.    CED'-81-119,  Auguit 
21,  i9bl.    Waahlngton,  19m.    49  p. 

JJ  Joint  UbUA-NnSULCC  Coaaittee  on  the  Future  of  Cooperative  Extenalon. 
ExtenTlon  In  the  *Me.    Madiaon,  Unlveralty  of  Wlaconaln-Bxtenalon,  1963.    ^6  p. 
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objjccxves  and  evaluation  criteria  are  eitential  before  prograa  evaluation  can 
tatce  place.    CAU  concluded  that  the  najor  obatacle  to  achieving  thia  waa  the 
absence  ot  a  reiponalble  central  office  to  clearly  define  accountability  and 
evaluation  atandarda  for  the  entire  extenaion  ayatea. 

The  nationwide  accountability  and  avaluatlon  ayitett  lopleoented  throughout 
the  cooperative  extension  lystea  on  October  I,  1983,  waa  deacribed  in  teatlcaony 
Oetore  the  bubcoonlttee  on  June  13,  198^.2/    >^ey  Ingredlenta  of  the  ayatea 
arc  a  4-year  planning  cycle,  Inproved  repoTtinf  procedurea,  and  increaaed 
evaluation  at  both  the  State  and  Federal  levels.    The  4-year  plana  of  work 
m  each  state  tocua  on  major  progran  effort  a.  Including  object  ivca  and  projected 
impacta.    The  ayateo  alao  iinka  reporta  of  progran  accompllahmcnta  to  projectad 
prograos  ot  work.    Five  national  evaluation  atudlea  have  been  itiple«ented  for 
eUucationai  pro^rama  In  integrated  peat  oanageaent,  renewable  natural  reaourcea, 
tlnauclai  planning  and  caanafemcnt,  volunteeriaa,  and  leaderahip  development. 
In  addition,  Statea  have,  or  will  be  Initiating,  nore  than  200  program  -evaluation 
tttudlca* 

Policy  Cjueatloni 

Xhe  new  accountability  and  evaluation  ayiten  It  a  prooUlnf  tool,  but  It 
will  not  anawer  the  fundaoental  policy  queatlona  concerning  extenaion*a 
appropriate  alsslon  acd  target  audiences.    The  precise  role  of  the  U.S.  Departctnt 
of  Agriculture  in  providing  oversU  leaderahip  and  guidance  for  planning  and 
evaluating  extenaion  actlvltiea  is  still  not  clear.   What  has  been  the  Federal 
role  in  reviewing  tha  4-year  State  plans? 

ihe  initial  evaluation  atudlea  will  focus  priaarlly  on  Identifying  program 
lapacta,  rather  than  opportunitlea  to  ioprove  prograos.    Ongoing  evaluation 
atudiea  oay  nut  directly  affect  reaource  allocation  declaiona,  ainc«  there  ia 
no  attempt  to  directly  coapare  costs  and  benefits  of  different  prograns. 
what  progress  haa  been  lUde  in  eatabllahintf  the  costs  and  benefits  of  laajor 
extension  programs?   Will  comparisons  ssong  evaluatlona  be  difficult  due  to 
the  diversity  of  evaluation  formata  being  uaed? 


JJ  Greenwood.  Mary  Nail*  Statement  before  the  Subcooalttee  on  Department 
OperaciODS,  Keaeacch,  and  Foreign  Agriculture.  Coenlttec  on  Agriculture,  Houae, 
U.S.  Uongreaa.    Uaohlngton,  June  13,  1934.    6  p. 
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IMPROVED  COOKDtNAYlO^  BETWEEN  THE  TEACmHU,  tESFARCH.  AND  EXTENSION  SYSTEMS 


How  night  progrta  pltnnlag  tad  inpleaentttion  bt  mof  cloisly  coQcdlntted 
t>€tveen  tht  cooptrAtlvs  cxttnslon  lyscsa  (&c  the  Fedscsl,  St«te  and  local  UwlOt 
Che  higher  education  pcogcsa  o£  tht  colleger  of  sgclcultuce,  the  St«te  «gCA:ultuctl 
«xpitrlment  •t«tloa«,  snd  Che  USOA's  inhouis  cetcecch  pcogcsso? 


The  aUslon  of  the  agclculcucsl  cesescch  tysccm  Is  co  produce  ch«  ntw 
knowledge  and  cechnology  requlved  to  essucs  the  continuing  vitsllcy  of  the 
tood  end  sgriculturel  Industry.    lUseecch  results  oust  be  put  In  the  hands  of 
chose  who  need  them;  thla  tsok  Is  the  retponslbllicy  of  chs  coopereclve  extension 
service.    Our  nstlon*i  coll'^tgee  snd  unlversiclei  provide  the  educecionel  progrena 
chat  trein  che  sclenclita  rM  other  profess ionals  needed  to  sCsff  chase  progrsaa. 

In  m»ay  wsys  axteni^on  Is  In  the  ual(;ua  position  co  serve  ss  a  cowunicetion 
link  emong  esch  of  che  ochcr  systems  and  their  respsctive  clienteles.  Although 
che  office  of  Ulgher  Kducarlon  Progrsaa  In  che  Agriculcursl  Research  Service 
(AKb)  sponiora  s  variety  of  projects  wlch  colleges  of  agrlculcure  co  laprove  their 
prograa  quality  snd  earollaent,  che  extension  isrvics,  in  Ics  A-U  program  for  boch 
nirsl  end  urban  youch,  can  Increase  swereneas  of  opportunities  for  scientists 
and  protsssionals  iu  sgric  Uura.   Although  ARS  haa  sppolnted  s  full  clme 
cechnoXogy  cranster  coordlnstor  and  haa  Inscicuted  s  computer  network  to  speed 
rasesrch  results  to  Ftderal  excenslon  specialists  and  extension  worksrs  in  all 
50  States,  cha  extension  service  can  aerve  ae  sn  early  warning  system  by 
identifying  eMrglng  ^cobleas  and  adviaing  eppropriats  reseerchera. 

The  l!/bl  tsm  biXi  (P.l.  97-95,  sect.  1405}  required  the  Depercatnc  of 
Agriculture  to  contiuct  s  long-cera  neoda  asaestMnc  for  food,  fiber,  snd  forest 
producte,  snd  to  ('^ateralne  the  research  needed  to  meet  the  idsntlfled  neede. 
Section  UU7  of  that  Act  requires  the  Depsrtment  to  develop  an  annuel  reseerch 
priorities  report  bassd  on  rssearch  needs.    In  Februsry  of  1983,  AStS  Issued 
a  longterm  etretcgic  plsn  U  snd  e  6-yeer  progrsm  iaplsmsntetion  plsn  2/  that 
ure  Intended  co  tet  the  ag7ncy*a  future  reseerch  priorities.    Theee  documents 
provide  importsnt  information  to  orgsnisstions  that  cooporste  with  ARS,  use 
aKS  rosesrch  findings  or  provide  rssources  for  ARS  sctivitiss,  but  whether  or 
not  thees  organitstions  mske  use  of  the  laformation  in  their  ovn  progrso  plennlng 
la  St  prssent  left  to  their  Individusl  initietive. 


U    U.S.  Depertoent  of  Agriculture.   Agricultural  Reseerch  Service. 
Agrlculturel  Resesrch  Service  Prograa  Flan,    Wsshington,  Dept.  of  Agriculture, 
lyd3.    7Jp.    (U.S.  Dept.  of  Agriculture.   Hiac.  Pub.  No.  1429) 

2/    U.S.  Uepertnsnt  of  Agricultura.   Agriculcursl  Resterch  Service. 
6-Ycsr  lopleoentstlon  Plen,  ivawySO.    wuhington.  Dept.  of  Agrlculcure, 
19^3.  34p. 
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Policy  Qaettloni 

U  the  cooper*  clve  extent  Ion  tervice  uilng  the  ARS  pcosr«a  pl«n  ond 
0-year  impiemcntation  pUn  In  developing  Ice  own  staffing  and  projran  plan? 

Uhac  pinna  haa  che  cooperacive  excenalon  aervlce  oido  to  mMkt  naxlaua 
uac  o£  zU  AKS  technology  cranifer  plan?   Will  che  ARS-ES  technology  tranafer 
computer  network  be  acceaaible  co  faraora  ch.'ough  Stace  or  county  extenaion 
coaputar  networks?   will  the  ARS-BS  technology  tranafer  computer  nttwork  be 
a  two-way  coocaunlcation  channel  that  can  be  uied  by  extenaion  to  advlte 
rc»e«rch«ra  ot  coerglng  probleoa?    la  there  value  to  Including  other  USD\ 
In-houae  research  agendea  In  the  technology  transfer  cooputer  network? 

Kow  can  the  cooperative  extension  service  coordinata  ita  youth  program 
with  the  AKS>/Und-grant  College  cfforta  to  Increaae  enrolloent  In  agricultural 
college  curricula? 
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ThK  IMPACT  OP  BLECTKONIC  IHFC«MATIOH  TECHMOIOCY  OH  THE  RXTENSIOH  SEIVICE 


8ucc«itful  MntftMoC  of  tfrlculcurtl  optrttloat  in  cht  futurt  will  raqulra 
•ophitcicACtd  dtcltloa  «ldt  tnd  rcpld  cccttt  to  inforucloa  bcati*  Cosputcr 
ttchnology  ofttrc  txcltlng  opportiialclti  to  provide  CtrMrt  vlch  ttmmt  itrvlcta* 
Th«  coMputtc  4p  will  fund«Mnt«Uy  trcoifor*  txttntloo  tctffing  pttttrnt, 
county  (jrosru  taphMlt  end  cXltattlt  rtcchad  by  county  axttotlon  uorktrt. 
What  art  th«  proptc  roltt  for  tha  cooptrmtlve  txtentlon  atrvlc*  tnd  chc  private 
ttctor  In  provldiof  coaputtr  ttrvlctt  co  ftrMrt7 

Background 

"the  ptrtonaX  coaputtr  «ay  rtprctent  tha  btit  ntar-t«r«  tool  to  atlitlnt 
both  lUlted  rciourct  farmart  at  vtU  at  Itrgt  productrt  In  laptovlnc  thtlr 
marglnt*    Wa  btlltvt  that  tha  county  exttntlon  tgtnc  tnd  cht  txccnilon  ipeclallttt 
are  vtll  tltutttd  to  dtvtlop  the  databait  which  would  ihow  llalctd  retogrce  faatrt 
cht  approprlatt  mantftaent  pracclctt  for  hU  cropt  or  Uvettock."  Thlt  chAlltngt 
vat  otttrtd  by  ur»  UUXUa  Htrthall,  Chalraan  of  tha  Nttiontl  Agricultural 
Rett  arch  and  Kxttntlon  Uttrt  Advltory  Board,  In  tttclaony  b«for*  tht  Subcoisaltttt 
on  Ucpartatntal  Optrttioat,  Rttearch,  end  Fortlgn  Agrlculcurt  o£  tht  Kouie 
Cooaitttt  on  Agriculturt  oo  June  7»  The  rttpontt  vat  quick  In  coelng 

troa  ur»  hunry  Uadtuorth,  Chairaan  of  cht  Exctnilon  Coaaictet  on  Organlzttlon 
and  Policy  (ECOP),  who  in  ttttlaony  btfore  the  ttae  Subcooalttee  on  June  12, 
i^iiS  tttttd:  "There  It  wldetpread  rtcognlclon  aaong  ch«  tcatc«  chtt  wt  could 
bc-ter  tervt  txlttlng  audltnctt  end  rtach  new  oott  by  Incrtttlng  our  utilization 
ot  t/ltLloft  oltctronlc  tochnologlet,  particularly  coaputert  tnd  vldto  tyitaaa*" 

ttm  ^ind-^rant  univtrtltlet  and  the  cooperacivt  txtentlon  ttrvlct  have  had 
a  long  hlttory  of  rapid  adoption  of  laforaacion  ttchnology  to  enhance  thtlr 
optratlng  efficiency  and  tducaClonal  ef ftctiventtt*    At  Dt*  Vtdaworth't  tttclaony 
pointed  out,  tht  land-grant  univtrtltlet  elto  rtcognize  Che  vital  coacrlbuclon 
oc  the  prlvact  itctor  In  Inforaaclon  dtUvtry*    ECOP  policy  It  chtt  land-grant 
unlvertitict  thould  oooptratt  with  prlvatt  ttctor  Inforaaclon  dallvtry  tytceaa 
and  not  dlrtctly  duplicatt  ttrvicet  available  In  the  privett  tector* 

Sta£t-vida  txctntlon  coaputtr  nttuorkt  exltt  in  about  one-fourth  of  the 
Stattt*    other  Statei  have  toaa  coaputer  capability,  but  lack  llnktge  to  «11 
countlet*    Statt  extent  ion  tervlcat  havt  faced  probleai  in  (electing  end  retaining 
ttata-ot-the-art  cooputlng  tqulpioent  bectuit  of  rapid  changei  within  tha  Induttry. 
In  addition,  Sttttt  with  nttworking  capablliry  htve  found  thtt  »ort  doUtra 
art  required  to  aaintaln  a  ttttt-of-tht-art  netwoik,  train  tttff  tnd  devtlop 
toftwart,  than  It  requirtd  in  tht  initial  hardwert  purchaee* 

ur»  Uadtworth  believet  that  the  Statt  txperlaent  itatloot  and  the  exttntlon 
tervlctt  of  each  Statt  should  attuoa  the  rttpontlbility  o£  tranalttlng  rettarch 
and  Intoraation  Into  tof  twafe  packaget  applicable  to  ftally  ftr»a  tnd  related 
production  and  earkttlng  inttltutlont*    But  Dr.  Harahall  Indlcattd  that  the 
private  ttctor  It  not  depending  on  the  txtention  tervlct  for  prototype  toftware* 
Hit  potltlon  It  that  the  tklllt  requirtd  to  devtlop  toftwart  lie  prlnclptUy 
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In  the  prlVAte  sector,  whtXe  the  iklll  •bicrtt  In  the  fiivtte  sector  U  the 
Skill  ot  0Q-£«r«  te«cliln|.     Ho  tbtrcfore  iclvocates  that  extension  should 
develop  Iti  si&lXli  In  the  ares  of  use  of  the  perional  cosputer. 

Host  knoulediesbXe  ptraons  sgree  that  existing  hsrdwsre  snd  sof  tusre  need* 
to  be  sdapted  co  oeec  local  sgrlcultursl  ne«d«.   A  cloie  relstlonihlp  betveen 
the  private  sector  and  public  sector  resasrch  snd  extension  Is  needed  to  Aisure 
thst  conputer  ao<lel»  snd  other  decision  slds  ara  converted  to  "user  friendly" 
softvtre  sod  delivered  to  agricultural  producers. 

It  U  ittll  unclesr  what  the  roU  of  extension  will  be  In  the  doveloptacnt 
or  sottuars  sad  the  opersclon  of  videotex  lysceas  for  fsrners.    No  doubt  the  role 
will  very  by  Scste.     There  will  be  s  period  of  overlap  saong  the  Ststes  and  with 
the  private  sector.     In  the  long  run  the  role  of  the  county  sgent  will  chsnje  ss 
people  lesm  to  seceas  teglonsl  and  nstlonsl  lnfor»»tlon  services.    Th«  county 
st^cnt^s  ultloate  role  luy  becoae  c  i  of  providing  specialized  local  Inforoatlon 
and  service  to  noncoaputerlzed  clientele. 

i:*oXlcy  tjuet.lons 

As  extension  and  the  fara  sector  nove  Into  the  cht  computer  era  an  nuober  of 
policy  question  srlse* 


h3w  can  extension  encourage  the  adoption  of  this  new 
technology  without  coapeti..3  with  and  discouraging 
the  full  participation  of  the  private  sector? 
bov  can  «eparate  State  extension  services  avoid  unnecessary 
duplication  of  effort  in  the  development  of  Inforaatlon 
bsiea  7 

Uow  can  probleas  of  hardware  Incoopstablllty  between  Stats 
extension  aysteas  or  between  county  vixtenslon  and  county 
UbUA  otflcos  be  alnlalzed? 

Un  cKtenilon  tssura  that  Halted  reaource  rural  realdents 
wlU  not  be  bypassed  by  now  electronic  Inforaatlon  syateaa? 
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THE  QUALITY  OF  FOOD  AND  ACRIOJLTURAL  SCIEHCES  EDUCATIOK 


Ittut 


■ciencei  It  U.S.  coUetei  md  univ«riitiei.   "CoUeiei  of  i.rlrnirn,.  . 
...u..  th.  pr£..ry  re.pon.ibmty  for  th«  qu.U?y  of    t.  .UJ  «  b^" 

for  hither  eduction  m  the  food  .nd  uricultur.l  icienc... 
Background 

cul.rw"rh')!'!;f  "^H-'f^V"""/  ""b".  .t  the  under»r.du.te.  .nd  p.rtl- 
cuUrly,  the  (rtdutte  level  in  the  food  and  «triculturil  icienM.  l  l.L 
concern  in  both  public  .nd  priv.t«  .»ricultu«I  .ec  or.     5.nJ  5u.   f!ed  food 

tur«l^Li!n.ll'\^'!"-"P''"*'^'  "SDA  Joint  Council  on  Food  .nd  A«ricul- 

ev"  .  forfood    L    '"•""»«ntftion  u..d  .t  thfi  undergr.du.te  .nd  gr.dSIu 
level,  for  food  and  .»r£cultur.l  .cience.  rese.rch.  in  the  "too-ranked 
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univertitiea  hat  a  median  age  tvics  that  of  the  Inatruaentation  available 
to  leading  industrial  reaaarch  laboratorlea.    Inadequate  inttruaentation 
aeverely  reatricta  tht  acopa  and  paca  of  advanced  education  in  unlveraitiep."  3/ 

Analytia 

tJnleaa  aooe  poaitive  action  it  taken  at  food  and  agricultural  universities, 
it  ia  likely  that  the  alleged  "brain  drain"  froa  these  schools  vlll  continue. 
Many  vitneases  «t  the  Cotmalttee  on  Agriculture' •  February  hearlnga  concurred 
with  the  Secretary  of  Agriculture,  who  aaid  that  in  order  to  alleviate  thia 
problea,  "faculty  developaent  (including  retraining)  and  Inducement  atrategiea 
Bust  be  augnented.  Fringe  benefits  and  incentivea  for  qualified  acientlsts 
to  rvsain  in  faculty  poaitlona  auat  be  created  and  well  articulatad."  _4/  To 
maintain  a  auperior  education  prograo  in  the  food  and  agricultural  sciencea, 
faculty  needa,  in  tema  of  both  aalary  and  reaearch  opportunlclea,  could  ba 
given  higher  priority  in  order  to  retain  high-quality  talent. 

"To  generate  the  aaxinuo  benefit  froa  curriculua  iaprovenent,"  atated 
aoaeph  King,  Liaiaon  to  the  Reaident  Inatruction  Conoittte  on  Organization 
and  Policy,  at  the  February  hearinga,  "the  $S  aillion  for  graduate  fellovahlpa 
approvad  in  the  1984  continuing  budget  reaolution  ahould  be  Increaaed  to  $10 
million.    Thia  will  attract  and  aaaure  the  completion  of  foraal  education  for 
many  of  the  aoat  fully-qualified  atudenta."    Alao,  Dr.  King  recoaaended  that 
"atrengthening  granta,"  which  are  authorized  in  Title  XIV  of  P.L.  97-9a  (the 
Food  and  Agricultural  Act  of  1981),  tc  strengthen  the  ability  of  institutions 
to  respond  to  "State,  national i  or  international  educational  needa  in  the 
food  and  agricultural  aciencea,"  be  funded  by  the  USDA  to  enaure  cum'cuiua 
ioprovcaent . 

Equipaent  and  inatruaentation  needa  «re  alleged  to  ba  critical  in  collages 
and  univeraitiea  in  the  food  and  agricultural  aciencea  fields.    Raplacing  ind 
upgrading  outdated  equipDent  and  Inatruaentation  la  generally  the  aolution  ^o 
the  problem.    Soae  piecea  of  equipnent,  however,  are  ao  expenalva  that  anothir 
reconcendation  ia  to  set  up  regional  or  centralizad  laboratorlea  available  to 
food  and  agvicultural  atudenta  of  more  than  one  univeraity.  5/ 


3/  U.S.  Department  of  Agriculture.  Reference  Document:  Needs  Aaaesaeent 
for  the  Food  and  Agricultural  Sciences.  The  Joir  Council  on  Food  and  Agricul- 
tural Sciencea.    Vaahington,  U.S.  Govt.  Print.  Of«..,  Jan.  1984.    p.  310. 

4/    U.S.  Department  of  Agriculture.    Suasaary:    Needa  Aaaeaaaent  for  the 
rood  and  Agricultural  Sciencea,  A  Raport  to  the  Congreaa  froa  the  Secretary  of 
Agriculture.    The  Joint  Council  on  Food  and  Agricultural  Sciences.  Washington, 
U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  S3. 

5/  U.S  Department  of  Agriculture.  Five-Year  Plan  for  tha  Food  and  Agri- 
cultural Sciencea;  A  Report  to  the  Secretary  of  Agriculture.  Tbs  Joint  Council 
on  Food  and  Agricultural  Sciencea.    Waahington,  Feb.  1984.    p.  78. 
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Soat  «ddition«l  qutttlons  «re:    Cm  "ttrcnxcheninn  prints"  be  used  for 
ioprovinf  equipvtnc,  inttraataCttioa,  «nd  retetrch  ficllitiei  it  <cide«ic 
inititutions?   Would  i  three-p«rtn«r  effort  bitween  uriculturil  Induitrlti, 
icidenii*  end  Cht  Federal  Governsent  provide  needed  resources  to  thiC  "■id- 
career"  recriinint  of  sxriculturil  college  faculty  could  bt  nide  iviilible? 
In  addition,  would  auch  a  pirtnerihip  erase  africulCural  college  faculty  tilary 
inequitiei,  at  vol  I  is,  inprove  deterioratint  rcaeirch  facilities,  equipsent, 
and  instrunentation? 


789 


CRS-53 


USE  OF  INFORMATION  SYSTEMS  IN  HIGHER  EDUCATION 
FOR  THE  FOOD  AND  AGRICULTURAL  SCIESggl^ 


Isiue 


IC  has  btnti  recotmended  ch«c  «n  inforucion  ayatea  be  developed  co  provide 
data  on  all  aapects  of  the  supply  and  denand  of  sanpover  In  the  food  and  asrl- 
culcural  sciences.    Currently,  a  comprehensive  ir.forn^cion  sysCea  of  this  nature 
doss  not  cxiaC.    Several  witnraaes  identified  the  nesd  for  such  a  ayatesi  even 
t  .ou|h  thcra  are  other  availjble  notional  data  baaea  that  contain  ataCiatica 
r.^levanC  to  higher  education  in  the  food  and  ajtricultural  aciences.  More 
act  nt ion  aay  need  to  be  (iven  to  funding  a  aystea  already  being  developed, 
the  Food  and  Agricultural  Education  In^'^roition  Systea  (PAEIS)* 


Detailed  national  data  on  aanpower  aupply  in  auch  scientific  diacipline*. 
aa  engirteering,  the  physical  sciencea,  math^jtatical  sciences,  and  aedicine  ar* 
available  through  various  Federal  agtncy  and  private  data  basea  and  inforoation 
aystena.    Coaparable  inforaation  aystena  for  the  food  and  agricultural  sciences, 
however,  have  not  been  developed.    According  to  Dwayne  Sutcr,  Asaociate  Dean  of 
the  College  of  Agriculture  at  Texaa  A&K  Univaraity,  who  testified  at  recent 
hearinga,    1/  dita  are  not  coapiled  that  ara  pertinent  specifically  to  scientific 
and  profesTTonal  expertise  in  the  food  and  agricultural  aciences.    Also,  existing 
Federal  and  private  data  basea  (such  aa  chose  aainCained  by  the  National  Science 
Foundation  and  the  National  Asaociation  of  Stete  Univeraity  and  Land  Grant  Colleges), 
that  Include  aoce  inforaaCion  about  food  and  agricultural  aciences,  alao  are  often 
incoQpatible  for  comparative  purpoaes.    In  addition,  he  Cestifiad  that,  aany  klnda 
of  inportant  data  related  to  the  food  and  agricultural  sciencea  are  not  collected 
and  included  in  the  currently  available  on-going  syaCeas. 

According  to  Suter  "one  of  the  waya  whereby  the  Office  of  Higher  Education 
Prograaa  of  the  USDA  ia  endeavoring  to  aasist  higher  education  instiCuCiona 
in  strengthening  their  acadeaic  pr^graaa  in  the  food  and  agricultural  aciencee 
ia  through  the  developaent  of  a  conprehenive  national  inforaaCion  ayaCea 
which  vill  provide  read/  acccsa  to  eapirical  data  essential  to  iaproved  prograa 
planning,  coordination*  •t'ainiatraCion,  and  evaluaCion.    The  inforaaCion  ayatea 
being  developed  vill  be  Known  aa  the  food  and  "tgricultural  Fiucation  Information 
Syatea  (FAEIS)."  _2/ 

FAEIS  is  being  developed  jointly  by  a  nine  sember  panel  conposed  of 
food  and  agricultural  sciences  representatkvea  froa  profeasional  and  acientific 
aaaociaCijna,  univeraity  adainiatratora,  and  indi«riduala  froa  Che  USDA  Office 
of  Higher  EducaCion  Prograas.    The  systeo  would  provide  data  on  current  and 


1/    U.S.    Congress.    Houae.    Connictee  on  Agriculture.    Subconnittee  on 
Departnent  Operationa,  Research  and  Foreign  Af^riculture.    Higher  Education  in  the 
Food  and  AgricuU^.al  Sciences.    Hearinga,  98ch  Cong.,  2d  Sesa.,  June  12,  1984. 
(Unpubliahed  teftioony  of  Dwayne  A.  Suter.) 


Background 


2/  Ibid. 
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future  "itudcnt  cnrollncnti,  degreea  conferred,  teaching  pro|r«a»,  «ttributc« 
of  faculty,  graduate  ttudent  aupport,  and  enploynent  denand  for  graduatea,"  J 
It  i«  proposed  that  FAEIS  ferve  both  public  aad  private  food  and  agricultural 
•cience  *chool».    It  ia  alio  intended,  according  to  Dwayne  Suter,  to  "provide 
nore  accurate,  timely,  cooprehentive  data  which  will  be  readily  available 
to  usera  striving  to  better  understand/analyze"  food  and  agricultural  acadeaic 
prograoa.    In  addition,  FAEIS  would  inprove  "the  ability  of  profetaionala 
to  docunent  program  breadth,  identify  »hortagea  of  reaourcea,  juitify  reque»ta 
for  additional  reaourcea,  and  aubttantiate  the  Nation's  need  for  graduate* 
of  higher  education  in  the  food  ind  agricultural  aciences."  J*t 


The  Federal  Governtnent,  through  the  USDA,  provides  total  financial  aupport 
for  the  FAEIS  project.    The  USDA  awarded  a  contract  of  $145,000  to  Texas  A(M 
University  for  the  initial  developaent  of  FAEIS.    At  the  present  tiise,  several 
issuea  related  to  developing  the  syaten  have  not  been  resolved.    The  rate 
of  developQent  and  laplementation  of  FAEIS  dependa  on  the  level  of  Federal 
funding.    "Die  current  annual  Federal  funding  amount  is  $75,000.    A  larger 
funding  allocation  aight  be  necesaary  to  enhance  the  rate  of  developnent  and 
ioplenentation  of  the  ayat  x. 

Currently,  it  i»  unknown  how  FAEIS  will  be  financially  naintained  once 
the  project  ia  coapleted.    Will  the  private  sector  take  on  theae  reaponsi- 
biUties  of  aaintaining  the  aystea,  or  will  the  funding  effort  be  combined 
to  include  the  Federal  Government,  acadenia,  and  private  aector  agricultural 
firms? 


Analyaia 


V  Ibid. 
4/  Ibid. 


741 


CRS-55 

SUPPLY  or  AHD  DEMAKP  FOR  ACKTCULTURAL  SCIgWTISTS  AND  TECHHICIAMS 


Itiue 

According  to  the  U.S.  Dcptrtacnt  of  A|ricuUure,  there  ii  «  jrowinj? 
deaand,  but  abort  fall  in  aupply,  and  contequent  need  for  t;r«ined  •gricultural 
Acientiiti  and  technicicni  throufhout  the  itricultural  lector.      1/  Collegei 
•nd  unxveriitiei  are  experiencinf  declinei  in  underf riduate  enroTTsettca  in 
Agricultural  fielda,  in  the  nuober  of  agricultural  graduatea,  including  doctoral 
level  graduatea,  and  in  trained  faculty  seabera.    In  order  to  aeet  current  and 
projected  oeaanda  for  food  and  agricultural  aanpover,  there  leema  to  be  a  need 
to  iaprove  opportunities  for  training  agricultural  profeiaionaU  and  skilled 
technicijna  in  bot*'  the  public  and  private  lectora. 

Background 

"If  the  United  Statea  ia  to  continue  ai  the  lead  Nation  in  confronting 
probleoa  aiaociatrd  with  increaaing  global  population  and  decreasing  agricultural 
and  natural  reaourcea/'  K.  Jane  Coulter  and  Marge  Stanton  atated  in  a  1980 
USDA  report,  "it  nuat  poaieia  the  requiaite  'huoan  capital '—individuala 
vith  higher  education  in  the  food  and  agricultural  aciencea." 

Coulter  and  Stanton  reported  that  when  projected  eitioatea  of  lupply  ancS 
deoand  in  the  food  and  agricultural  aciencei  through  19S5  were  conspired  in 
eight  occupational  areaa  inveatigated,  ahortagea  of  qualified  graduates  teened 
to  exiat  in  five  of  thoae  areaa— Scientific  and  Profeaiional  Specialista, 
Manufacturing  and  Proceaaing  Scientitta  and  Engineera,  Salea  and  Service 
Reprtaentativea  and  Purchaiinft  Agenti,  Adainiatratora/Hanageri/Financial 
Adviaora,  and  Hiccellaneoua  Agricultural  Specialiata.    The  average  annual 
job  denand  would  exceed  the  average  annual  iupply  by  50  percent  of  Kiacel- 
laneoua  Agricultural  Specialiataj  30  percent  for  Aduinittratora/Managera/ 
Financial  Adviaora;  and  18  percent  for  Manufacturing  and  Proceiaing  Scientiata 
and  Engineera.    A  coapariaon  of  projections  for  average  annual  nonber  of 
graduatea  compared  with  the  average  annual  nuaber  of  job  openings  revealed 
that  the  largeat  Manpower  ahortfall  would  occur  for  Hiacellaneous  Agricultural 
Specialiita,  Adainiatratora/Managera/Financial  Adviaora,  Salei  and  Service 
Repreaentativea  and  Purchaaing  Agenti,  and  Scientific  and  Profeisional 
Specialiita.    Collectively,  there  appeared  to  be  an  average  annual  ihortage 
of  about  8,500  qualified  graduatea  in  these  occupational  areas.  3/ 


U.S.  Department  of  Agriculture.  Reference  Document:  Needs  Aoaessment 
for  the  Food  and  Agricultural  Sciences.  Ttie  Joint  Council  on  Food  and  Agricul- 
tural Sciences.    Waahington,  U.S.  Govt.  Print.  Off.,  Jan.  1984.    p.  30O. 

_2/  U.S."  Departaent  of  Agriculture.    Gr«duatea  of  Higher  Education  in  the 
Food  and  Agricultural  Sciencea:    An  Analyaia  of  Supply/Demand  Relationships. 
Vol.  l—Agriculture,  Natural  Reaources,  and  Veterinary  Medicine.     Edited  by 
Kyle  Jane  Coulter  anU  Marge  Stanton,  Science  and  Education  Adalniatration, 
July  1980.    Waahington,  1980.    p.  86. 

^/    Ibid.,  p.  2. 
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In  recent  yeart,  there  htt  been  a  decrette  in  the  number  of  undergraduate 
•tudentt  enrolling  in  the  agricultural  aciences  at  universities.    One  of  the 
reaaont  that  night  contribute  to  this  situation  is  that  taany  high  school 
counselors  do  not  recotcend  agriculture  to  atudenta  as  a  potential  career. 
The  imge  of  agriculture  aa  a  acientific  area  does  not  seen  to  be  recognized 
as  auch  by  aany  high  school  counselors,  acience  teachera»  parenta,  or  atudenta. 
In  addition,  the  percentage  of  college  age  youth  in  the  18  to  24  year-old  age 
range  is  declining.    FurtherBore»  "the  traditional  aource  of  agricultural 
students  haa  been  fara  and  ranch  populations;  ironical ly»  theae  populations 
(also)  have  declined  .  .  .  .  "     4/    According  to  recent  teatixsony  by  John 
P.  H.  Brand  of  the  University  orConnecticut,  if  undergrsduste  sgricultursl 
enrol laents,  which  have  decressed  20  percent  in  the  Isst  four  yesrs  st  Isnd 
grant  colleges,  continue  to  decline,  the  pool  of  trained  mat.power  in  thia  ares 
probably  will  decline.  5/ 

The  1980  USDA  report,  previously  cited,  found  imbalances  in  the  supply  of 
snd  deaand  for  sdvanced  degree  level  grsdustes  in  the  food  snd  sgricultursl 
sciences.    Specificslly,  it  vss  ststed  thst  "through  the  mid-1980s,  estinsted 
supplies  of  sssociate  snd  bsccslsureste  degree  recipients  sppesr  to  be  sdeouste 
for  most  types  of  employnsent  demand.    Current  and  projected  supplies  of  grsdustes 
with  sdvsnced  degrees,  "however,  "do  not  sppe/«r  to  sstisfy  eaploynent  deasnd."  __6/ 

Curr«'«tly,  there  is  s  shortsge  of  fsculty  trsined  in  current  afthods  in  the 
agricultural  sciences.      7/    According  to  the  Depsrtnent  of  Agriculture,  nost 
of  todsy's  sgricultursl  Tsculty  caeabers  received  their  training  sbout  20  to 
30  yesrs  sgo  and  Qsy  need  core  trsining  In  order  to  function  in  the  present 
scientific  setting.    Also,  the  Depsrtnent  expects  "thst  s  gtester-thsn-sversge 
number  of  Ph.D.  grsdustes  will  be  needed  ss  replsceaents  during  the  Istc  1980s 
because  of  an  sbove-sversge  number  of  current  fsculty  members  thst  will  reach 
retirement  age."    In  sddition,  some  of  the  quslified  agricultural  faculty 
members  are  leaving  the  university  setting  for  jobs  in  cxricultursl  industries 
becsuse  of  insdequate  salsries  and  pronotionsl  opportunities,  ss  well  ss  outdsted 
research  equipment  and  facilities.    There  ia  concern  that  unless  something  is 


4/    U.S.  Department  of  Agriculture.    Reference  Document:  Needs  Assessaent 
of  the~Food  and  Agricultursl  Sciences,    p.  300* 

^1    U.S.  Congress.  House.  Cofiaittee  on  Agriculture.    Subcommittee  on 
Depsrtnent  Operstions,  Resesrch,  snd  Foreif.n  Agriculture.    Agricultursl  Resesrch, 
Extension  snd  Higher  Educstion.    HesrinRS,  98th  Cong.,  2d  Sess.,  June  12,  1984. 
Unpublished  testimony,  p.  2,  by  John  P.  H.  Krsnd,  Associate  Desn,  College  of 
Agriculture  and  Nstursl  Resources,  the  University  of  Connecticut,  snd  Chsirroan, 
Resident  Instru*.tion  Committee  on  Orgsnizstion  and  Policy,  Division  of  Agriculture, 
Nstionsl  Associstion  of  Stste  Universities  snd  Lsnd  Grsnr  Colleges. 

6/    U.S.  Depsrtnent  of  Agriculture.    Grsdustes  of  Higher  Educstlon  in 
the  Food  snd  Agricultursl  Sciences,    p.  xili-xiv. 

7/    U.S.  DepsrtDCnt  of  Agriculture.    Sumsry:    Needs  Assesstrent  for  the 
Food  atui  Agricultural  Sciences.  The  Joint  Council  of  Food  snd  Agricultursl 
Sciences.  Usshington,  U.S.  Govt.  Print.  Off.,  Jsn,  1984.    p.  52. 
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done  to  encoura|C  qualified  atcff  aeabera  to  itay  at  univeraitieai  a  brain 
drain  froa  the  agricultural  collegea  may  occur  during  the  next  10  yeara.  _8/ 


Various  recomeadationi  have  been  tsade  for  proirana  beglnninjt  in  elemen- 
tary school  and  continuing  through  graduate  achool,  that  aight  help  to  ieprove 
the  iaage  of  agriculture  and  increaie  "huaan  capital"  in  the  food  and  agricul- 
tural eciencea. 

The  Council  for  Agricultural  Science  and  Technology  (CAST),  an  org<inization 
apontored  by  26  agricultural  aclentific  aocietiea,  ia  working  on  a  plan  that 
aighi:  alleviate  ths  alleged  biaa  of  high  school  counialori  againit  an  agricul- 
tural career  for  atudenta.    It  hat  been  auggeited  that  atudanta  need  to  be 
adequately  exposed  to  the  idea  of  agricultural  iciencea  ai  an  occupation  aa 
early  as  eleaentiry  achool. 

Funding  at  the  college  level  waa  a  sain  concern  expreaaed  at  recent 
hearinga.  _9/   According  to  the  teatioony  of  W.  Ann  Reynolds,  Chancellor  of 
California  State  University,  if  more  State  funding  were  provided,  agricultural 
progrtBS  and  enrollment  could  be  incresied.    Also,  K.R.  Tefertillar,  Vice  Preiidsnt 
for  Asricultural  Affairs,  Institute  of  Food  and  Agricultural  Sciencet,  Univeraity 
of  Florida,  atated  that  partly  because  of  a  lack  of  Federal  and  State  funding, 
opportunitiea  for  agricultural  careera  were  not  properly  conveyed  to  atudenta. 

Federal  financial  aupport,  poaaibly,  could  be  increased  for  auch  grant 
prograns  in  the  U.S.  Depsrtaent  of  Agriculture  (USDA)  as  the  Coapatitive  Graduate 
Fellovahip  and  Reaearch  Grant  prograiaa,  aa  well  aa  for  foraula  funding.  Policy- 
aakera  might  alao  conaider  encouraging  the  development  of  aatching  public-private 
•tudent  aupport  programs.    Overall,  scholsrahipa,   fellowahips,  internahipa, 
and  other  auch  ince-.tivea  otght  be  increnaed  in  order  to  attract  nore  under- 
graduate and  graduate  atudenta  to  the  agricultural  aciencea. 

The  USDA.  Cospetitive  Graduate  Fellovahip  prograa,  hovever,  ia  going  co 
be  phaaed  out  and  replaced  by  the  Cospetitive  Resesrch  Grant  Progran  that 
will  aupport  graduate  and  poatdoctoral  atudenta,  but  will  eaphaaize  biotech- 
nology reaearch.    In  fiacal  year  1984,  $S  million  vaa  appropriated  for  the 
Fellovahip  prograa.    Funding  haa  not  been  recoaaended  for  fiscal  year  1985 
to  continue  the  prograa. 

Concern  about  the  atructure  of  the  Competitive  Reaearch  Grant  pro^rsm  alao 
has  become  evident.    Becauae  it  stresaea  biotechnology,  atudenta  in  other  dia* 
cipliaea»  auch  ai  agricultural  engineering  or  agricultural  econoaica,  aay  be 
eliminated  from  participating  in  the  program. 


8/    U.S.  Dept.  of  Agriculture.    Suaaary:   t;eeda  Aaaeaament  for  the  Food 
and  Agricultural  Sciencea.    p.  52-53. 

9/    U.S.  Congreaa.  Houae.  Comittee  on  Agriculture.  Subcocmittee  on  Department 
OperaTTona,  Reaearch,  and  Foreign  Agriculture.   Inatructional  Progr«na  in  the 
Dept.  of  Agriculture  and  in  the  Food  and  Agricultural  Sciencea  in  the 
United  Statea.    Hearingt,  98th  Cong.,  2d  Seaa.,  Feb.  7  ,  1984.  Hearinga 
Tranacript.    p.  114. 
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COMPETITIVE  GmU)UATE  FELLOWSHIP  GRANTS 


Iiiue 


The  Cocpetltive  Graduate  Fellouahip  Grant  prograa,  aponaored  by  the  Agri- 
cultural Reaearch  Service  of  tne  U.S.  Departoent  of  Agriculture,  through  ica 
Higher  Education  Frograu  (HEF)  unit,  aupporta  outstanding  graduate  atudenta 
in  the  food  and  agricultural  aciencea.    After  fiacal  year  1984,  the  progr^.a 
vlll  be  phased  out.    A  Coopetitive  Graduate  Reaearch  Grant  prograa,  aponacred 
by  the  USDA  Cooperative  State  Reaearch  Service,  vould  be  eotabllahed  in  It  a 
place  to  aupport  graduate  and  poatdoctoral  atudcnts,  largely  in  biotechnology 
reaearch.    There  la  concerr  that  the  Cjapetitive  Graduate  Raacarch  Grant  prograa 
vould  not  adequately  repla  .  Che  functlona  aerved  by  the  Cospctitivc  Graduata 
Fcllovahip  prosrao  because  of  the  eephaaia  to  le  placed  by  the  new  progran  on 
aupporting  atudenta  mainly  involved  in  biotechnology  reaearch.  Recoaoendationa 
have  been  lude  to  continue  the  Coopetitive  Gradu«w7  Fellovahip  Grant  prograa. 


The  Coopetitive  Graduate  Fellovahip  Grant  prograa  haa  aupported  outacandlng 
food  and  agricultural  aciencea  students  in  all  diaciplinea  of  the  food  and 
agricultural  sciences.    The  prograa  vaa  authorized  in  1977  aa  ptrt  of  Title 
XIV  of  Public  Lav  95-113  (The  Food  and  Agricultural  Act  of  1977).    For  fiacal 
year  1984,  $5  million  vaa  appropriated,  vhich  vould  fund  abouC  300  graduate 
atudenta  for  one  year  of  atudy  at  about  30  universities.    The  Adalniatration 
did  not  aupport  continuation  of  thla  prograa  for  fiacal  year  1985  becauac 
of  "aevere  Federal  funding  conatralnta.**  ^/ 

For  fiacal  year  1985,  $50  million  haa  been  propoaed  to  fund  competitive 
reaearch  granta  that  vould  aupport  reaearch  largely  in  biotechnology.    It  ia 
anticipated,  hovever,  that  about  one-fourth  of  the  $50  oillion  vould  be  uaed 
for  the  direct  aupport  of  graduate  and  poatdoctoral  atudenta.    _2/    The  vay 
the  prograa  la  atructured,  atudenta  aajoring  in  auch  areaa  aa  agricultural 
engineering  or  agricultural  econoalca  vould  no  longer  be  eligible  to  participate 
In  the  prograa  because  theae  fields  are  not  related  to  biotechnology.  ^/ 


John  F.  Jordan,  Adalniatrator,  Cooperative  State  Reaearch  Service,  (USDA), 
during  teatiaony  at  recent  hearinga,  auggeated  that  the  Coapetitive  Graduate 


_i/    U.S.  Department  of  Agriculture.    1985  Budget  Explanatory  Notea  for 
Committee  on  Appropriatlona.    Vol.  1.    Waahington,  1984.    p.  6-21. 

II    U.S.    Congreaa.    Houae.    Comittcc  on  Agriculture.    Subcoaaittec  on 
Departoent  Operatlona,  Reaearch,  and  Foreign  Agriculture.    Inatructional  Frogiasa 
in  the  Departoent  of  Agriculture  and  in  the  Food  and  Agricultural  Sciencea  in  the 
United  Statea.    Hearinga,  98th  Cong.,  2d  Seaa.,  Feb.  7,  1984.    Hearinga  Tranacrlpt. 
p.  35. 

2J    Ibid. ,  p.  36. 
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Research  Crant  prograa,  that  would  eaphatize  biotechnoloty  ret««rch,  it  "an 
ioatinative  approach  to  move  forvard*"  The  idea  of  tuch  a  profran  originated 
in  a  atudy  by  the  "National  AaaociaCion  of  State  Universities  and  Land  Crant 
Colleges  on  eaergint  technologies  in  atriculture,  policies,  and  issues. "  4/ 

Despite  this  view,  questions  scill  reasln  about  the  need  to  extend  the 
Coapecitive  Graduate  Research  Grant  protran.    Representative  George  Brown, 
Chairman  of  the  House  Agriculture  Subconsittee  on  Departatnt  Operations,  Re- 
search, snd  Foreign  Agriculture,  suggested  during  hearlrga  that  "the  coapetitlve 
graduate  fellowships  would  have  a  sonewhaC  broader  application  and  would  provide 
a  little  oore  opportunity  to  involve  the  whole  scope  of  agriculture*"  5/ 
Restorini  fu.tding  for  the  Coapetitive  Graduate  Fellowship  Grant  prograshas 
been  recoxciended  by  others.    6/  Thty  reason  that  core  support  should  be  giade 
available  for  traditionally  conducted  sgricultural  research,  rathei  than  for 
tlie  basic  research  and  biotechnology  research  expected  to  be  eaphasixed  in 
the  competitive  grants  research  prograa. 


Ul   Ibid.,  p.  40. 
_5/   Ibid.,  p.  35. 

6/  This  recooaendatlon  w«s  aade  by  W.  Ann  Reynolds,  Chancellor,  California 
State  University,  during  hearings  teatloony  before  the  Coaaittee  on  Agriculture 
Subcomaiittee  on  Departnent  Operatlona,  Research,  and  Foreign  Agriculture  on 
Instructional  frograas  in  tht  Departnent  of  A|rlcultura  and  in  the  Food  and 
Agricultural  Sciences  In  the  United  Statea»  Feb.  7,  1984,  hearings  transcript, 
p.  107*   Also,  Representative  Ctorgc  Brown.  Chaintan  of  the  Subcotnittce  con" 
mented  that  he  would  not  recctxrend  that  funding  oe  reatored  to  the  Graduate 
Fellowship  ProtreA»  "but  ii  could  be  onf  way  to  naintain  the  breadth  of  the 
graduate  fellowship  prograa  and  include  other  disclplir.es  than  ju^t  biotech- 
nology," hearint  transcript,  p.  36. 
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